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STAT4 AMD STAT6 BINDING DIPEPTIDE DERrVATIVBS 

FIELD OF THE INVENTION 

The present invention relates generally to dipeptide compounds and, 
more particularly, to novel dipeptide analogs and compositions, their preparation and 
their use as modulators of the immune system. 

BACKGROUND OF THE INVENTION 

New therapeutic and diagnostic agents have begun to emerge from 
discovery efforts which use high-throughput screening directed to certain gene- 
specific transcription factors. 

One femiiy of transcription factors responsible for transmitting a signal 
to a cell's nucleus are the proteins known as Signal Transducers cmd Activators of 
Transcription (STATs; see: Darnell et al (1994) Science 264: 1415; for review, see: 
e.g., Ihle et al. (1994) Trends Biochem. Sci. 19: 222; Ihle et al (1995) Trends 
Genetics 1 1 : 69); and Horvath et al (1 997) Curr Opn Cell Biol 9:233). STATs are 
activated by contact with the phosphorylated cytokine receptor; activation results in 
the STAT polypeptides forming a dimer and entering the nucleus, where the STAT 
dimer binds to the regulatory region of a gene that is inducible by the particular 
cytokine. Binding of the activated STAT dimer triggers transcription of the gene. 

The STAT polypeptides (STATl, STAT2, STAT4, STATSa, STAT5b, 
and STAT6) have molecular masses from 84-1 13 kDa. Each STAT protein contains a 
Src homology-2 (SH2) domain capable of recognizmg one or more phosphotyrosme 
sequences in the cytoplasmic portion of the activated receptor (Shuai et al, (1 993) 
Nature 366: 580). Additionally, each cytokine receptor is ^ecific for a particular 
STAT protein, and each STAT activates transcription of certain genes, thereby 
providing two layers of specificity in cytoldne-induced signalling. 

1 
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STAT6 and STAT4 are two proteins that are intimately involved in 
regulation of immune responses. STAT4 transduces to the nucleus signals from the 
. IL-12 receptor. IL-12 is involved in the development of a Tgl immune response 
(JCapIan et al, (1996) Nature 382: 174-177), which is part of an organism's defense 
against intracellular pathogens. IL-12 is also necessary for the T-cell-independent 
induction of the cytokine interferon (IFN)-Y* which is a key step in the initial 
suppression of bacterial and parasitic infections. Knockout mice which lack STAT4 
were found to be defective in allIL-12 functions tested, including the induction of 
IFN-gamma, mitogenesis, enhancement of natural killer cytolytic function and ThI 
differentiation (Thierfelder etal (1996) Nature 382: 171-174). 

IL-4 signals are transduced to the nucleus by STAT6. n.-4 is a key 
cytokine in the initiation of a Th2 immune response, and also activates B and T 
lymphocytes. STAT6-deficient mice were shown to be deficient in IL-4 activities 
(Kaplan et al (1996) Immunity 4: 313-319; Takeda etal (1996) Nature 380: 627-630; 
Shimoda et al (1996) Nature 380: 630-633). 

Because of Ihe importance of STAT4 and STAT6 in modulating the 
immune response of an organism, both in response to infection and in undeskable 
conditions such as inflammation, allergic reactions, and autoinmnme diseases, a need 
exists by which the clinician can diagnose, enhance or reduce STAT4 and STAT6 
signals. Intervention at the STAT level would have significant advantages compared 
to previous approaches, which typically target the IL-4 or IL-12 cytokine itself, or the 
interaction of the cytokine with the receptor. Disruption of cytokine function itself 
can cause a variety of undesirable side effects. These can be avoided by intervening at 
thelevel of STAT-mediated signal transduction. However, identification of agents 
that can modulate STAT4 and STAT6-mediated signal transduction has heretofore 
been hampered by the lack of suitable assays. Recently, a new assay for identification 
of STAT6 and STAT4 signalling modulators was described (see, co-pending 
appUcation Ser. No. 09/053,003, filed March 31, 1998). Assay of bmding of STAT4 
and STAT6 to theur conesponding receptors, and identification of agents vdiich 
increase or decrease the degree of such binding, has now led to tiie identification of 



wo 01/83517 



PCTAJSOO/12079 



compounds which are useful in the diagnosis and treatment of various STAT- 
dependent conditions. 



In one aspect, the present invention provides compounds which are 
repiesmted by the formula: 



hydrogen, (Ci-C8)alkyl, (Ci-C8)heteroalkyl, aiyl, aryl(Ci-C8)alkyl, aiyi(Ci- 
CJheteroalkyl, heteroaryl, heteroaryl(C,-Cg)alkyl, and heteroaryl(C,-C8)heteroalkyl, 
with the proviso that at least one of and is selected fix)m aryl, aryl(C,-C3)alkyl, 
aryl(Ci-C8)heteroalkyl, heteroaryl, heteroaryKCj-Cyalkyl and heteroaryl(Ci- 
Cg)heteroalkyl. 

The s3miboI represents a divalent L-a-amino acid or D-a-amino acid 
ftagment or a fragment having the formula: 



in which R^ is hydrogen or (C,-C4) alkyl, and R^ and R' are each independently 
selected from hydrogen, (C,-Cg)alkyl, (C,-C8)heteroalkyl, aryl, aryl(C|-Cg)alkyl or 
aryl(Ci-C8)heteroalkyl, or R* and R^ can be individually combined with R^ to form a 5- 
, 6-, 7- or S-membered ring containmg from one to three heteioatoms. 

The symbol A^ represents an L-a-amino acid or D-a-amino acid 
fragment or a fragment having the formula: 



SUMMARY OF THE INVENTION 



R' (I). 

In the above formula, R* and R^ are each independently selected from 
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In the indicated formula, is either hydrogen or (Ci-C4)alkyi; and R" are 
independently selected from hydrogen, (Ci-C8)alkyl, (CrCOheteroalkyl, aiyl, aryl(Ci- 
C8)alkyl or arylCCrCJheteroalkyl, or R' and R" can be combined with each other to 
form a 5-, 6-, 7- or 8-membered ring containing from zero to three heteroatoms. For 
each of the A' and groups above, the wavy Ime is meant to indicate the point of 
attachment to the remainder of the molecule. The amino acid jfragments are those 
portions of an amino acid that remain after removal of the OH group from the 
carboxylic acid portion and a hydrogen atom from the a-amino portion. 

The letter X represents a bond, a (Ci-CJ saturated or unsaturated alkyl 
linking group or a (C1-C4) saturated or unsaturated heteroalkyl linking groi^. 

The letter Y represents an acidic moiety, an isostere of an acidic 
moiety or an ester of an acidic moiety that can be converted to an acidic moiety in 
vivo. The acidic moiety (or ester or isostere) is attached to Ar either directly or with a 
spacer. Accordingly, Y can be represented as a group of formula: 

-B'-Z'or-B'-(Z^)(Z') 
wherein B4s a bond or a divalent linking group and is a trivalent linking group. 
The remaining groiqps, and are as follows: 

Z^ represents a member selected from -COjR', -P(0)(OR^(OR^**), 
.P(0)(R^(OR"), -S(OU0K\ -SCOXOR*) and a carboxyHc acid isostere. Similarly, 
the symbol Z^ represents a member selected from -CO2R', -NHR", -P(0)(OR'XOR^°), 
-P(0)(R')(OR''^, -S(0)2(OR'), -S(0)(OR^ and a carboxylic acid isostere. For the 
listed Z^ and Z^ groups, R^ and R^® each independently represent H, (Ci-CJalkyl or 
(C,-C8)heteroalkyl; and R" represents (C,-C8)alkyl. 

The symbol Ar represents an aryl or heteroatyl group. 

The compounds of the present invention are useful in compositions 
that further comprise a pharmaceutically acceptable excipient Both the compounds 
and compositions of the present inventions are useful for the diagnosis and treatment 
(including prophylactic treatment) of conditions mediated through STAT signaling. 
Examples of conditions associated with STAT signaling include, but are not limited 
to: Thl-mediated conditions such as delayed-type hypersensitivity, contact dermatitis, 
uveitis, Crohn^s disease, psoriasis and autoimmune diseases (typically associated with 



wo 01/83517 



PCT/USOO/12079 



STAT4 signaling); Th2-mediated diseases such as allergic rhinitis, asthma, 
sclerod^ma, eczema and conjunctivitis (typically associated with STAT6 signaling); 
proliferative disorders such as cancers (associated with STAT3 and/or STATS 
signalmg); and STATl conditions which are sunilar to those described for STAf4, 
but typically observed in more acute situations such as acute transplant rejections. A 
variety of additional conditions associated with STAT signaling include atopic 
dermatitis, anaphylaxis, food or drug induced allergy, hypersensitivity reactions, 
alveolitis, Churg-Strauss syndrome, urticaria, angiodema, and systemic lupus 
erythematosus. 

Other objects, features and advantages of the present invention will be 
e^parent to one of skill in the art from the following detailed description and the 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 provides the structures for certain particularly preferred 
compounds of the present invention. 

Figure 2 illustrates the solid-phase synthesis of compounds of the 
present invention. 

Figure 3 provides structures for certain dicarboxylic acids that are 
useful in preparing compounds of formula 1. 

DETAILED DESCRIPTION OF THE INVENTION 

Abbreviations 

The foUowing abbreviations are used herein: Ac, acetyl; Bn, benzyl; 
Bz, benzoyl; Boc, /-butoxycarbonyl; EDC, l-(3-Dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride; HOBT, hydroxybenzotriazole; NMM, N- 
methybnorpholine; DMF, dimethylformamide; EtOAc, ethyl acetate; HBTU, 2-(lH- 
benzotriazole-l-yl)-l,l,3,3-tetramethyluronium hexafluorophosphate; IHF, 
tetrahydrofuran; FMOC, fluorenyhnethyloxycarbonyl; TFA, trifluoroacetic acid; Me, 

5 



wo 01/83517 



PCTAJSOO/12079 



methyl; Et, ethyl; Ph, phenyl; STAT, signal transducers and activators of 
transcription; rt, room temperature. 

Pefinittnng- 

The term "alkyl," by itself or as part of another substituent, means, 
unless otherwise stated, a straight or branched chain, or cyclic hydrocarbon radical, or 
combination thereof, which may be fully saturated, mono- or polyunsaturated and can 
include di- and multivalent radicals, having the number of carbon atoms designated 
(ie. C,-C,o means one to ten carbons). Examples of saturated hydrocarbon radicals 
include groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, 
sec-butyl, cyclohexyl, (cyclohexyl)ethyl, cyclopropyhnethyl, homologs and isomers 
of, for example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the Kke. An unsaturated 
alkyl group is one having one or more double bonds or triple bonds. Examples of 
unsaturated alkyl groups include vuxyl, 2-propenyl, crotyl, 2.isopentenyl, 2- 
(butadienyl), 2,4-pentadienyl, 3-(l,4-pentadienyl), ethynyl, 1- and 3-propynyl, 3- 
butynyl, and the higher homologs and isomers. The term "alkylene" by itself or as 
part of another substituent means a divalent radical derived fiom an alkane, as 
exemplified by -CH2CH2CH2CH2-. Typically, an alkyl or alkylene group will have 
fi-om 1 to 24 carbon atoms, with those groups having 10 or fewer carbon atoms bemg 
preferred in the present invention. A "lower alkyl" or "lower alkylene" is a shorter j 
chain alkyl or alkylene group, generally having eight or fewer carbon atoms. 

The terms "alkoxy," "alkylamino" and "alkylthio" refer to those groups 
havmg an alkyl group attached to the remainder of the molecule through an oxygen, 
nitrogen or sulfur atom, respectively. Similarly, the term "dialkylammo" is used in a 
conventional sense to refer to -NR'R" herein the R groups can be the same or 
different alkyl groups. 

The term "heteroalkyl," by itself or m combmation with another term, 
means, unless otherwise stated, a stable straight or branched chain, or cyclic 
hydrocarbon radical, or combinations thereof consisting of the stated number of 
carbon atoms and fix)m one to three heteroatoms selected from the group coiosisting of 
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O, N, Si and S, and wherein the nitrogen and sulfur atoms may optionally be oxidized 
and the nitrogen heteroatom may optionally be quatemized. The heteroatom(s) O, N 
and S may be placed at any interior position of the heteroalkyl group. The heteroatom 
Si may be placed at any position of the heteroalkyl group, including the position at 
which the alkyl group is attached to the remainder of the molecule. Examples include 
-CHrCH2-0-CH3, -CH^-CH^-NH-CHj, -CHrCHrNCCHa).^,, -CH^-S-CH^-CHa, - 
CH2-CH2-S(0)-CH3, -CH2-CH2-S(0)2-CH3, -CH=CH-0.CH3, -Si(CH3)3, -CH2-CH=N-. 
OCH3, and -CH=CH-N(CH3)-CH3. Up to two heteroatoms may be consecutive, such 
as, for example, -CH2-NH-OCH3 and -CH2-0-Si(CH3)3. Also included in the term 
"heteroalkyl" are those radicals described m more detail below as "heteiocycloalkyl." 
The term "heteroalkylene" by itself or as part of another substituent means a divalent 
radical derived from heteroalkyl, as exemplified by -CH2-CH2-S-CH2CH2- and -CHj- 
S-CH2-CH2-NH-CH2-. For heteroalkylene groups, heteroatoms can also occupy either 
or both of the chain termini. Still further, for alkyiene and heteroalkylene Imking 
groups, no orientation of the linking group is impUed. 

The term "acyl" refers to those groups derived from an organic acid by 
removal of the hydroxy portion of the acid. Accordmgly, acyl is meant to mclude, for 
example, acetyl, propionyl, butyryl, decanoyl, pivaloyl, benzoyl and the like. 

The terms "cycloalkyl" and "heterocycloalkyl", by themselves or m 
combination with other terms, represent, unless otherwise stated, cyclic versions of 
"alkyl" and "heteroalkyl", respectively. Additionally, for heterocycloalkyl, a 
heteroatom can occiqiy the position at which the heterocycle is attached to &e 
remainder of the molecule. Examples of cycloalkyl include cyclopentyl, cyclohexyl, 
1-cyclohexenyl, 3-cyclohexenyl, cycloheptyl, and the like. Examples of 
heterocycloalkyl include 1 -(1,2,5,6-tetrahydropyridyl), 1 -piperidinyl, 2-piperidinyl, 
3-piperidmyl, 4-morphoUnyl, 3-morpholinyl, tetrahydrofiiran-2-yl, tetrahydrofuran-3- 
yl, tetrahydrothien-2-yl, tetrahydrothien-3-yl, 1-piperazinyl, 2-pipera2inyl, and the 
like. 

The tenns "halo" or "halogen," by themselves or as part of another 
substituent, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine 
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atom. Additionally, terms such as "fluoroalkyl," are meant to include 
monofluoroalkyl and polyfluoroalkyl. 

The tern "aryl," employed alone or in combination with other terms 
(e.g., aryloxy, arylthio:^, aiylalkyl) means, unless otherwise stated, an aromatic 
substituent which can be a single ring or multiple rings (up to three rings) which are 
fused together or linked covalently. The term "heteroaryl" is meant to include those 
aryl rings which contain from zero to four heteroatoms selected from N, O, and S, 
wherein the nitrogen and sulfur atoms are optionally oxidized, and the nitrogen 
atom(s) are optionally quatemized. The "heteroaryl" groups can be attached to the 
remainder of the molecule through a heteroatom. Non-limiting examples of aryl and 
heteroaiyl groups include phenyl, 1-naphthyl, 2-n^hthyl, 4-biphenyl, l-pytrolyl, 2- 
pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4- 
oxazolyl, 2-phenyl-4-oxazolyI, 5-oxazolyl, 3-isoxazoIyl, 4-isoxazolyl, 5-isoxazolyl, 2- 
thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3- 
pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl, purinyl, 2- 
benzhnidazolyl, 5-indolyl, 1-isoquinolyl, 5-isoqumolyl, 2-qumoxalinyl, 5- 
quinoxalinyl, 3-quinolyl, and 6-quinolyl. Substituents for each of the above noted 
aryl ring systems are selected from the group of acceptable substituents described 
below. The term "arylalkyl" is meant to include those radicals in which an aryl or 
heteroaryl group is attached to an alkyl group (e.g., benzyl, phenethyl, pyridylmethyl 
and the like) or a heteroalkyl group (e.g., phenoxymethyl, 2-pyridyloxymethyl, 3-(l- 
naphthyloxy)propyl, and the like). 

Each of the above terms (eg., "alkyl." "heteroalkyl" and."aryl") are 
meant to include both substituted and unsubstituted forms of the indicated radical. 
Preferred substituents for each type of radical are provided below. 

Substituents for the alkyl and heteroalkyl radicals (including those 
groups often referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl, 
cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) can be a variety 
of groiq)s selected from: -OR', =0, =NR', =N-OR', -NR'R", -SR'. -halogen, - 
SiR'R"R"', -OC(0)R*, -C(0)R'. -COjR', CONR'R", -OC(0)NR'R", -NR"C(0)R', 
-NR'-C(0)NR"R"', -NR"C(0)2R', -NH-C(NHj)=NH, .NR'C(NH2)=NH. 

8 
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.NH-C(NH2)=NR\ -S(0)R', SiOyi', 'S(P)^NR:K\ -CN and -NOj in a number 
ranging fiom zero to (2N+ 1), y/hm N is the total number of carbon atoms in such 
radical. R*, R" and R'" each independently refer to hydrogen, unsubstitiited(C,- 
Cg)alkyl and heteroalkyl, unsubstituted aryl, aryl substituted with 1-3 halogens, 
unsubstituted alkyl, alkoxy or thioalkoxy groups, or aryl-(C,-C4)alkyl groups. When 
R* and R" are attached to the same nitrogen atom, they can be combined with the 
nitrogen atom to form a 5-, 6-, or 7-membered ring. For example, -NR'R" is meant to 
include I-pyrrolidinyl and 4-morpholinyl. From the above discussion of substituents, 
one of skill in the art will understand that the term "alkyl" is meant to include groups 
such as haloalkyl (e.g., ^Fj and -CH2CF3) and acyl (e.g., -C(0)CH3, -C(0)CF3, - 
C(0)CH20CH3, and llie like). 

Similarly, substituents for the aryl groups are varied and are selected 
from: -halogen, -OR*, -OC(0)R', -NR*R", -SR', -R', -CN, -NOj- -COjR', - 
CONR'R", -C(0)R\ -OC(0)NR'R", -NR"C(0)R', -NR"C(0)2R\ -NR'- 
C(0)NR"R'", -NH-C(NH2)=NH, -NR'C(NH2)=NH, -NH-CCNHj^NR', .S(0)R', - 
S(0)2R'. -S(0)2NR'R", .N3. -CH(Ph)2, perfluoro(CrC4)alkoxy, and perfluoro(Cr 
C4)alkyl, in a number ranging from zero to the total number of open valences on the 
aromatic ring system; and where R', R" and R'" are independently selected from 
hydrogen, (C,-C8)alkyl and heteroalkyl, unsubstituted aryl, (unsubstituted aryl)-(C,- 
C4)alkyl, and (unsubstituted aryl)oxy-(Ci-C4)allcyl. 

Two of the substituents on adjacent atoms of the aryl ring may 
optionally be replaced with a substituent of the formula -T-C(0)-(CH2),-U-, wherein 
T and U are independently -NH-, -0-, -CHj- or a single bond, and the subscript q is an 
integer of fipm 0 to 2. Alternatively, two of the substituents on adjacent atoms of the 
aryl ring may optionally be replaced with a substituent of the formula -A-(CH2),-B-, 
wherein A and B are independently -CHj-, -0-, -NH-, -S-, -S(0)-, -8(0)2-, -S(0)2NR'- 
or a single bond, and r is an integer of from 1 to 3. One of the single bonds of the new 
ring so formed may optionally be replaced with a double bond. Alternatively, two of 
the substituents on adjacent atoms of the aryl ring may optionally be replaced with a 
substituent of the formula •{CHiX-X-iCll^^-, where s and t are independentiy integers 
of from 0 to 3, and X is -0-, -NR'-, -S-, -8(0)-, -8(0)2-, or -8(0)jNR'-. The 

9 
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substituent R' in -NR'- and -S(0),m'. is selected from hydrogen or unsubstitnted 
(C,-Q)alkyl. 

As used herein, the tenn "heteroatom" is meant to include oxygen (O), 
nitrogen (N), sulfur (S) and silicon (Si). 

The term "phannaceuticaUy acc^table salts" is meant to include salts 
of the active compounds which are prepared with relatively nontoxic acids or bases, 
depending on the particular substituents found on the compounds described herein. 
When compounds of the present invention contain relatively acidic functionalities, 
base addition salts can be obtained by contacting the neutral form of such compounds 
with a sufficient amount of the desired base, either neat or in a suitable inert solvent. 
Examples of pharmaceutically acceptable base addition salts include sodium, 
potassium, calcium, ammonium, organic amino, or magnesium salt, or a similar salt 
When compounds of the present mvention contain relatively basic functionalities, acid 
addition sails can be obtained by contacting tiie neutral form of such compounds with 
a sufficient amount of the deshed acid, either neat or in a suitable mert solvent 
Examples of pharmaceutically acceptable acid addition salts include tiiose derived 
from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic, 
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, 
dihydrogenphosphoric, sulfuric, monohydrogensulfuric, hydriodic, or phosphorous 
acids and tiie like, as weU as die salts derived from relatively nontoxic organic acids 
like acetic, propionic, isobutyric, oxalic, maleic, malonic, benaioic, succinic, suberic, 
fumaric, mandelic, phtiialic, benzenesulfonic, p-tolylsulfonic, citric, tartaric, 
metiianesulfonic, and tile like. Also included are salts ofamino acids such as argmate 
and tiie like, and salts of organic acids like glucuronic or galactunoric acids and tiie 
like (see, for example, Berge, S.M., et al, "Pharmaceutical Salts", Journal of 
Pharmaceutical Science, 1977,66.1-19). Certain specific compounds of die present 
mvention contain botii basic and acidic fimctionalities tiiat allow tiie compounds to be 
converted into either base or acid addition salts. 

The neutral forms pf the compounds may be regenerated by contacting 
tiie salt witii a base or acid and isolating the parent compound m the conventional 
manner. The parent form of the compound difBers from tiie various salt forms in 
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certain physical properties, such as solubiUty in polar solvents, but otherwise the salts 
are equivalent to the parent form of the compound for the purposes of the present 
inventioa 

In addition to salt forms, the present invention provides compounds 
\^chareinaprodrugfoim. Prodrugs of the compounds described herein are those- 
compounds that readily undergo chemical changes under physiological conditions to 
provide the compounds of the present invention. Additionally, prodrugs can be 
converted to the compounds of the present invention by chemical or biochemical 
methods mm ex vivo environment For example, prodrugs can be slowly converted 
to the compounds of the present invention when placed in a transdermal patch 
reservoir with a suitable enzyme or chemical reagent 

Certain compounds of the present invention can exist in unsolvated 
forms as weU as solvated forms, including hydrated fonns. In general, the solvated 
forms are equivalent to unsolvated forms and are intended to be encompassed within 
the scope of the present invention. Certain compounds of the present invention may 
exist in multiple crystaUine or amorphous forms. In general, aU physical forms are 
equivalent for the uses contemplated by the present invention and are intended to be 
within the scope of the present invention. 

Certain compounds of the present invention possess asymmetric 
carbon atoms (optical centers) or double bonds; the racemates, diastereomers, 
geometric isomers and individual isomers are aU intended to be encompassed within 
the scope of the present invention. 

the compounds of the present invention may also contain unnatural 
proportions of atomic isotopes at one or more of the atoms that constitute such 
compounds. For example, the compounds may be radiolabeled with radioactive 
isotopes, such as for example tritium (^H), iodine-125 ('^I) or carbon-14 (^'C). All 
isotopic variations of the compounds of the present invention, whether radioactive or 
not, are intended to be encompassed within the scope of the present invention. 

Still further, the compounds of tiie present invention can be conjugated 
to easily-detectable groups, such as fluorescein or biotin, for use as reagents or 
diagnostic tools. Additionally, such tagged compounds can be further attached to a 
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soHd support {e.g., bead, resin or microtiter piate)and used in binding experiments to 
discover other compounds that interact with STAT6. 

General : 

The present invention provides compounds, compositions and methods 
for the inhibition or treatment of conditions or disorders modulated by the STAT 
transcription fectors, particularly STAT4 and STAT6. Additionally, the compounds 
are useful for the diagnosis of conditions dependent on STAT signaling. Without 
intending to be bound by a theory, it is believed that certain compounds of the present 
mvention block interaction between phosphorylated tyrosine residues in the IL-4 
receptor and the SH2 domain of STAT6. In this manner, phosphorylation (i.e., 
activation) of STAT6 by IL-4-receptor-associated kinases is prevented. It is also 
believed that the compounds exert their effect by interfering witii the dimerization of 
STAT6 monomers that is required before Ihe STAT6 dimer can bind to tiie STAT6- 
dependent genes and initiate transcription of, for example, gerailme epsilon transcript 
In view of this transcriptional control, the compounds, compositions and methods of 
the present invention wiU be useful in treating (suppressing or mhibiting) die fuU 
spectrum of munune disorders which require transcriptional activation by STAT6 
dimer, including aUergic conditions (e.g., aUergic rhinitis, astiima, atopic dermatitis, 
contact demiatitis, anaphylaxis, food or drug induced aUergy, conjunctivitis, uveitis, 
hypersensitivity reactions, alveoUtis and psoriasis), Churg-Strauss syndrome, delayed- 
type hypersensitivity, urticaria, angiodema, eczema, scleroderma, and systemic lupus 
erythematosus. 

Embodiments of the Tnvention i 
Compounds 

In one aspect, die present invention provides compounds which are 
represented by the the formula: 

(D. 
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In the above fonnula, R' and are each independently selected fix>m 
hydrogen, (CrC8)alkyl, (Ci-C8)heteroaikyl, aiyl, aryl(Ci-C8)alkyl, aiyl(Cr 
C8)heteroalkyl, heteroaiyl, heteroaiyl(Cj-C8)alkyl and heteroaryl(C,-C8)heteroalkyl, 
with the proviso that at least one of R* and R^ is selected ftom aryl, aiyl(C,-C8)alkyl, 
aryl(C,-Cg)heteroaJ]£yl, heteroaiyl, heteroaryl(C,-C8)alkyl and heteroaryl(C,- 
C^heteroalkyl. 

In one group of embodiments, R^ is selected from (C,-C8)alkyl and (Cp 
C8)heteroalkyI, and R^ is selected from aiyl, aryl(Ci-C8)alkyl, and aryl(Ci- 
Cg)heteroalkyl. More preferably, R^ is selected from aiyl and arylCCj-Qalkyl. Still 
more preferably, R' is selected from (Cj-CJalkyl and R^ is substituted or 
imsubstituted aiyl. Most preferred are those embodiments in which R* is an 
optionally substituted phenyl or optionally substituted ben2yl group. 

In another group of embodiments, R* and R^ are each selected from 
aryl, aryl(Ci-C8)alkyl and aryl(Ci-C8)heteroal]cyl. In one group of particularly 
preferred embodiments, R* and R^ are each independently an optionally substituted 
phenyl group. In still other prefeixed embodiments, R* and R^ are both optionally 
substituted benzyl groups. In yet other preferred embodiments, R* is an optionally 
substituted phenyl group and R^ is an optionally substituted beniyl group. With the 
embodiments described herein, the substituents on the aryl rings can be any of those 
substituents described above in the definitions section. Preferably, however, the 
substituents are selected from -CONH2, -CH2NHCO-{4-nitro-2-pyra2olyl), 
-NHCONH2, -C(NH)NH2. -CONHPh, ^IH^NH^, -CH2NHCO-CH=CH-(3- 
nitrophenyl), -CH3, -CI, -Br, -I, -CO2H, -CO2CH3, -OCH3, -OH, -Ph, -OPh, 
•.CON(CH3)2, -C(CH3)3, -CH2NHAC, -CN, -CH2NHCO-CH=CH-(4-pyridyl), and the 
like. In certain preferred embodiments, R' and R^ are phenyl or benzyl groups and the 
additional substituents occupy positions on the benzene ring that are meta or para to 
the positions at which the benzene rings are attached to the remainder of the molecule. 
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In formula (I), the symbol represents a divalent L-a-amino acid or 
D~a-amino acid firagment or a fragment having the foimiila: 

O 



in which is hydrogen or (C1-C4) alkyl, and R** and R^ are each independently 
selected from hydrogen, (CrC8)alkyl, (Ci-C8)heteroaikyl, aiyl, aryl(C,-C8)alkyl or 
aryl(C,-C8)heteroalkyl, or and R' can be individually combined with to foim a 5- 
, 6-, 7- or 8-membeied ring containing from one to three heteroatoms. One of skUl in 
the art will understand that when is described as an amino acid or an amino acid 
fragment, what is meant is a residue of the amino acid that typically remains upon 
incorporation of the amino acid into a peptide or other similar linear array or polymer. 
For example, if A' is " alanine," the term is meant to refer to that fragment that is 
typically incorporated into a peptide or protem (i.e„ -NH-CH(CH3)-C(0)-). In certain 
preferred embodim^ts, A' is an amino acid selected from 2-aminoisobutyric acid, 
sarcosine, norvaline, homoserine, citruUine, norleucine, 2,3-diaminopropionic acid, 
methionine oxide, methionine dioxide, penicillamine, homoleucine, ornithine, 3H- 
dehydroproline, 2-methylproliiie, homoproline, 5-phenylproline, 4-chloroproline, 
proline, tyrosine, serine, methionine and alanine. 



fonnula above in which R^ is hydrogen and R^ and R^ are combined to form a 6-, 
or 7-membered ring containing from one to three heteroatoms. More pre&rably, 
and R* are combined to form a 5-membered ring containing from one to three 
heteroatoms. In other preferred embodiments, A* is a fragment selected from 



in which E\ E^, and E^ each independently represent C, N, S or O, with the proviso 
that the 5-, 6- or 7-membered ring contains no more than three heteroatoms as ring 
members. When any of E' to E* are C or N, the remaining valences can be occupied 
by bonds to hydrogen, aryl, (Cj-CJalkyi, (C,-Cj)heterDalkyl, aryl(C,-Cg)alkyl, 




In another group of preferred embodiments, A^ 



is a fragment having the 
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aryl(Ci-C8)heteroalkyl, alkylsulfonyl, arylsulfonyl and arylsulfinyl. Preferably, when 
any of E* to are N, the remaining valence is occupied by (Cj-C8)alkyl, most 
preferably substituted (Ci-Cg)alkyl (e.g., acetyl, propionyl and the like). 



in which represents H, -OR" or -NR"R'^ The and R" groups independently 
represent hydrogen, aryl, (Ci-Cg)alkyi, (C,-C8)heteroalkyl, aryl(Ci-C8)alkyl, aryl(Ci- 
C8)heteroalkyl, alkylsulfonyl, arylsulfonyl and arylsulfinyl. Preferably, is - 
NHCOCH3, -NHCOCH2CH2NHAC, -NH2, -NH-tosyl, -NHCOPh, -NHCOCH(CH3)2, 
-NHSO2CH3, -NHCOaCHjPh, -NCCHj)^, and -N(CH2Ph)2. The W group can have 
either a cis or trans orientation relative to the carbonyl group at the 2-position of the 
pyrrolidine ring, or can exist as a mixture of isomers at tiie center bearing the 
group. 

The symbol represents an L-a-amino acid or D-a-amino acid 
fragment or a fragment having the formula: 



In the indicated formula, R" is either hydrogen or (C,-C4)alkyl; R^ and R* are 
independently selected from hydrogen, (Ci-Cg)alkyl, (Ci-C8)heteroalkyl, aiyl, aryl(C,- 
Cg)alkyl or aryl(Ci-Cg)heteroalkyl, or R' and R^ can be combined with each other to 
form a 5-, 6-, 7- or 8-membered ring containing from zero to three heteroatoms. In 
preferred embodiments, represents an amino acid selected from norvaline, 
homoserine, cyclohexylalanine, norleucme, dianunopropionic acid, metfaionine oxide, 
homoleucine, ornithine, tert-butylglycine, 3-methoxyvaline, allothreonine, valine, 
threonine, leucine, isoleucine, lysine and methionine. More preferably, A^ is selected 
from L-valine, L-leucine, L-lysine, L-methionine, L-threonine, L-isoleucine and L- 
tert-butylglycine. Most preferably, A^ is L-valine or L-tert-bulylglycine. As with the 



In one group of particularly prepared embodiments, A^ is represented 



by the formula: 





15 



wo 01/83517 



PCTAJSOO/12079 



definition of A^, one of skill in the art will understand that when is described as an 
amino acid or an amino acid fragment, what is meant is a residue of the amino acid 
that typically remains upon incorporation of the amino acid into a peptide or other 
similar linear array or polymer. 

In formula (I), the symbol X represents a bond, a (C1-C4) saturated or 
unsaturated alkyl linking group or a (€,-€4) saturated or unsaturated heteroalkyl 
linking group. Preferably, X is -OCHj-, -CHjCHj-, -CH=CH-, -CH=C(CH3)-, -C=C-, 
-NHCH2-, -N(R)CH2CH2-, -N=CH-, or -CH=N- in which R represents hydrogen or a 
lower alkyl group {e.g., methyl, ethyl, acetyl, propyl and the like). Most preferably, X 
represents a trans -CH=CH- linking gtoiq), a trans -CH=C(CH3)- luiking groiq>, or a 
-CsC- linking group. 

The symbol Ar represents an aryl or heteroaryl groi^. A variety of 
aiyl and heteroaryl groups are useful in the present invention. Preferred aiyl and . 
heteroaryl groups include benzene, naphthalene, pyridine, furan, imidazole, pyrazole, 
thiophene, biphenyl, dihydronaphthalene, 1,2,3-triazole and pyrazine. Particularly 
preferred is benzene in which the X and Y groups are attached to the benzene ring at 
positions para to each other. In another group of embodiments, Ar is benzene, X and 
Y are attached at positions para to each other, and the benzene ring is further 
substituted with at least one additional substituent selected from -halogen, -OR', - 
OC(0)R', -NR'R", -SR', -R'. -CN, -NO^, -COjR', -CONR'R", -OC(0)NR'R", - 
NR"C(0)R', -NR"C(0)2R', perfluoroCCpCJalkoxy, and perfluoro(C,-C4)alkyl, 
where R' and R" are independently selected from hydrogen, (C|-C8)alkyl, 
(C|-C8)heteroalkyl, and unsubstituted aryl. 

The letter Y represents an acidic moiety, an isostere of an acidic 
moiety or an ester of an acidic moiety that can be converted to an acidic moiety in 
vivo. The acidic moiety (or ester or isostere) is attached to Ar either directly or with a 
spacer. Accordingly, Y can be represented as a group of formula: 

-B'-Z'or-B^Z^XZ^) 
wherein is a bond or a divalent linking group and B^ is a trivalent linking groiq). 
The terms "divalent linking group" and "trivalent linking group" are meant to 
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include groups having two and three available valences respectively, for covalent 
attachment to Ar, 1) and 7}. The linking groups typically serve as scaffolds to 
preserve a certain orientation or spacing between 1} or and Ar. As a result, the 
linking groups will typically comprise from one to eight carbon atoms. Optionally, 
&om one to three of the carbon atoms will be replaced with a heteroatom (e.g., O, N 
S, Si). For example, can be a bond, -0-, -CH2-, -CHF-, -CH(OH)-, -CFj-, -OCHj-, 
-CH2CH2-, -CH=CH-, -NH-CHj-, -N=CH-, -CF2CF2-, -OCF2-, -OCHF- or 
-CHF-CHF-. As already noted, can be a longer homolog of the above linking 
groups, for example a three-carbon or four-carbon alkylene group which is optionally 
substituted with additional alkyl groups, halogen atoms or heteroatoms. Trivalent 
(B^) linking groups that are useful in the present invention mclude, for example. 



-P(0)(OR')(OR'°), -P(0)(R^(OR^^, -S(0)2(0R^, -S(0)(OR^ and a carboxyHc acid 
isostere. Similarly, the symbol 7} represents a member selected firom -COjR', 
-NHR". -PCOXOR'XOR'^ -P(0)(R')(OR^'^, .S(0)2(0R'), -S(0)(OR') and a 
carboxylic acid isostere. For the listed 7) and groups, R^ and R^° each 
independently represent H, (Ci-C8)alkyl, aryi or (CrC^heteroalkyl; and R" represents 
(C,-C8)alkyl, preferably a substituted (C,-C8)alkyl group acetyl, propionyl, 
butanoyl, and the like). 



-CO2H, -PO3H2, -P(0)(CH3)(0H) and a carboxylic acid isostere. A number of 
carboxylic acid isosteres are known to those of skill in the art, including, for example, 
tetrazole, amidotetrazole, methanesulfonamide, 3-isoxazolone, isoxazolidine-3,5- 
dione and 1,2,4-triazole (see, e.g., Omstein, et al, J. Med. Chem. 39:2232-2244 
(1996) andLipinski,i4wi. Reports Med Chem. 21:283-291 (1986). Most preferably, 
Z' and are selected ftom -COjH and -PO3H2. For those embodiments in which Z' is 
a-COjH or -PO3H2 (or a salt thereof), B' will preferably be a bond, -0-, -CHj-, 








In one group of preferred embodiments, Z^ and Z^ are selected fix>m 
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-CHF-, .CH(OH)-. -CF,-, -OCH,-, -CH,CH,-, -CH=CH., -NH-CH,-, -CF.CF,-, 
-OCF2-, -OCHF- or -CHF-CHF-. 

In another group of preferred embodiments, Z' and are selected from 
-C02R^ -P(0)(OR')(OR^^ and .P(0)(R^(OR^^ in which R'and R" are each 
independently selected from {CrC8)alkyl and (CrCJhete^^ Suitable alky 1 and 
heteroalkyl groups mclude, for example, metiiyl, elhyl, propyl, isopropyl, tert-butyl. 
sec-butyl, isobutyl, methoxymethyl, methoxyethyl, acetoxymethyl, 
propionyloxymethyl and pivaloyloxymethyl (-CH20C(0)C(CH3)3). 

The above recitation provides general description of the embodiments 
and preferred embodiments for portions of the compounds of the present invention. 
Certain combinationsofthecomponentsaieparticularlypreferred. For example, in 
one particularly preferred embodiment, the compounds have the formula: 




W' (Da) 



wheiein the symbol W represents hydrogen, -OR'^ or -NR"R"; the symbols W^. W 
'and each independently represent hydrogen, halogen, -R", -COjR", -OR , 
-NR^R" or -CONR"R"; wherein each of R", R". R" and R" fadependenliy 
represent hydrogen, aiyl. (C,-C^alkyl, (C.-COheteroalkyl. aryl(C,-Oalkyl. aryl(C,- 
Oheteroalkyl. alkylsulfonyl, arylsulfonyl and arylsulfinyl; and the symbol 
represents a hydrogen or (C,-COalkyl. The remaining symbols. R' and Y can be any 
of the groups defined for general formula (I), above. In one group of preferred 
embodiments, R' is selected from ethyl, Uopropyl, isobutyl, tert-butyl. ^ec-butyl. 
cyclohexyhnethyl, and 2-methoxy-2-propyl. Also preferred are those embodiments in 
which Y is selected from: 
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0 O u 5 

-C,/i_OH. -C-I^-OH. -C_6„C02H. _C_C.C02H 

^0 Q O 

V V 

In another group of particularly preferred embodiments, the compound 
has the formula: 




m 

wherein the symbol W* represents hydrogen, -OR'^ or -NR"R"; the symbols and 

each independently represent hydrogen, halogen, -R", -COjR", -OR^*, -NR"R" or 
-CONR**R**; wherein each of R^^ R", R" and R" uidependently represent hydrogen, 
aryl, (Ci-C8)alkyl, (CrQheteroalkyl, aryl(C,-C8)alkyl, aryKCj-Qheteroalkyl, 
alkylsulfonyl, arylsulfonyl and arylsulfinyl; the symbol represents a hydrogen or 
(Ci-C8)alkyl; and the symbol represents a (Ci-C8)alkyL The remaining symbols, 
R' and Y can be any of the groups defined for general formula (I), above. Preferred 
groups for the symbols noted and those defined above are the same as the preferred 
groiq>s provided for formula Ila. 
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In yet another groiqp of particularly preferred embodiments, the 
compound has the formula: 



^ RlH 




5 O O^N""^ 



0. 

(He) 

wherein the symbol represents hydrogen, -OR'^ or -NR^^R^^ the symbols W^ 
and each independently represent hydrogen, halogen, -R^^ -COjR", -0R^\ 
-NR^^R^' or -CONR'^R'^ wherein each of R", R", R'' and R" independently represent 
hydrogen, aryl, (CrC8)alkyl. (CrQheteroalkyl, aryl(CrC8)alkyl, aryI(Cr 
C8)heteroalkyl, alkylsulfonyl, arylsulfonyl and aiylsulfinyl; and the symbol W 
represents a hydrogen or (Cr^alkyl. The remaining symbols, R' and Y can be any 
of the groups defined for general formula (I), above. Preferred groups for the symboU 
noted and those defined above are the same as the preferred groups provided for 
formula Ha. 

Structural formulae for some of the most preferred compounds of the 
present invention are provided in Figure 1 . 

The compounds of the present invention are useful in therapeutic as 
well as prophylactic and diagnostic applications, and are also useful in drug discovery 
research. Accordingly, the present invention provides suitably modified derivatives of 
the above compound in such a manner tiiat their interaction witii a STAT6 molecule 
(or ft^ent thereof) can be easUy detected by physical or chemical means. The 
present invention further provides compositions containing the above compounds and 
pharmaceutically acceptable excipients or diagnostically acceptable excipients. StiU 
further, the invention provides metiiods of treating conditions or diseases, particularly 
those mediated by STAT6 signaling. Such conditions or diseases include allergic 
conditions (e.g., allergic rhinitis, asthma, atopic dermatitis, contact dermatitis, 
anaphylaxis, food or drug induced allergy, conjunctivitis, uveitis, hypersensitivity 
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reactions, alveolitis and psoriasis), Churg-Strauss syndrome, delayed-type 
hypersensitivity, urticaria, angiodema, eczema, scleroderma, and systemic lupus 
. erytfaematosus. In addition to treatments for existing conditions, the present invention 
also provides methods for prophylactic treatments to prevent the onset of the above- 
noted disorders in patients. 

In still otiier embodiments, the invention provides methods of treating 
conditions such as those above, by administering to a subject in need of such 
treatment a therapeutic regimen comprising a compound provided herein, in 
combination with another agent such as, for example, loratidine, fluticasone 
propionate, beclametasone diproprionate, budesonide, salmeterol xinafoate, 
ipratropium bromide, fexofenadine hydrochloride, cetirizine dihydrochloride, 
triamcinolone acetonide, cromolyn, salbutamol, montelukast sodium, ketotifen 
hydrogen ftmiarate, formoterol, zafirlukast, momefasone furoate, azelastine 
hydrochloride, epinastine, seratrodast, captropril, rampril, 2»fenopril, colchicine, 
enalapril, lisinopril, trandolapril, gold sodium thiomalate, calcipotriene, cyclosporine, 
vinblastine and dapsone. 

In some cases, when combmations of therapeutic agents are used, the 
amount of each agent administered may be less than the amount required when the 
agent is used alone. In some embodiments, the agents are synergistic with the 
compounds provided herein and can be used in amount that are less than one-half of 
the normal efiBicacious dose. Additionally, when therapy is provided usmg a 
combmation of agents, the administration of the agents can be simultaneous or 
sequential. In instances wherein administration is sequential, the agents can be 
administered in any order and the periods between administration of a first and second 
agent can be minutes, hours, days, weeks, or months. 

Preparation of the Compounds 

The compounds of the present invention can be prepared as generally 
described below and depicted in Schemes 1-4. One of skill in the art will ^preciate 
that certain additional steps (eg:, protection and deprotection of certain labile 
substituents) may be necessary, but are easily accomplished by the skilled artisan. 
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Scheme 1 provides a general outline for the synthesis of compounds in 
which A' is an L-a-amino acid (alanine), is an L-a-amino acid (valine), and and 
are both aiyl groups. 

As shown in Scheme 1, treatment of Boc-protected L-alanine (i) with 
methyl 4-aminoben2»ate (ii) in the presence of EDC provides amide iii. Treatment of 
iii with triphenylbismuth and copper(n) acetate provides diaiyl amide iv. Removal of 
the Boc protecting group from iv and subsequent coupling with Boc-valine, followed 
by conversion of the methyl ester group to an amide (with ammonia) provides 
dipeptide v. Again, the removal of the Boc protecting group and acylation of the free 
amine with the acid vi, furnishes vii after ester hydrolysis (HCl, dioxane). 
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SCHEME 1 




The general methodology outlined in Scheme 1 can be used with 
essentially any amino acids. For example, compounds of the present invention can be 
prepared by substituting Bocj-alanine (i) with suitably protected forms of any of the 
following non-limiting examples: 2-aminoisobutyric acid, sarcosine, norvaline, 
homoserine, citrulline, norleudne, 2,3'^iiaminopropionic acid, methionine oxide, 
methionme dioxide, penicillamine, homoleucine, ornithine, 3H-dehydropn)line, 2- 
methylproline, homoproline, 5-phenylproline, 4-chloroproline, proHne, tyrosme, 
serine, and methionine. Similarly, Boc-valme can be substituted with suitably 

23 



wo 01/83517 PCT/USOO/12079 
protected fonns of, for example, norvaline, homoserine, cyclohexylalanine, 
norleucine, diaminopropionic acid, metiiionine oxide, homoleucine, ornithine, tert- 
butylglycine, 3-metlioxyvaline, allothreonine, tbreonine, leucinejisoleucine, lysine 
and methionine. Similarly, the acid vi can be replaced in the synthesis scheme with a 
variety of other acids (see, for example, the acids depicted in Scheme 4 and those 
prepared in Example 3.3). 

SCHEME.2 




3) HCl. dioxane 
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Scheme 2 Ulustrates a synthesis outline for the preparation of 
compounds in which R' is a substituted phenyl and is benzyl (or a substituted 
benzyl). In this scheme, synthesis begins as outUned in Scheme 1 to provide iii. 
Conversion of iii to amide viii can be accompUshed by treating iii with sodium 
hydride and benzyl bromide. The remaining steps are essentially flie same as those 
steps described in Scheme 1. Thus, removal of the Boo group in viii, followed by 
attachment of Boc-leucine and conversion of the methyl ester to an amide (with 
ammonia) results in formation of ix. Conveision of ix to x follows those steps which 
were outlined for the conversion of v to vii. 
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V 




XV 

Scheme 3 provides a synthesis outline for compound in which and 
are each benzyl. One of skill in the art will understand that the method provided 
wiU be appUcable to other aiylalkylamines and substituted arylalkylamines. As 
illustrated in Scheme 3, condensation of benzalddiyde and benzylamine, and 
reduction of the Schiff base initially produced, yields dibenzylamine xii. Acylation of 
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xiiwithBoc-prolineprovidesxiii.,vWchcanbedep»tectedand 
butylglycine to provide xiv. Deprotection of xiv and aoylation with 1,4- 

phenylenediaoyHc add provides the target compound XV. 

Substitution patterns on the benzene ring portions of R' and can be 
varied by starting the io,ithesisoutlh««i in SchemeSwith alternative su^^ 
benzaldehydesandsubstitutedbenzylammes. Couplir^ fte resultant dibenzylamine 

denvative with various anunoacids(oralternatively.adipeptide)andacylation of 
N-tenninous provides compound of the present invention. 

The starting materials used in the synthesis schemes above are 
generally commerciaUy available or can beprepared using standard synthetic 
methodology. Scheme4pa,vides reaction schemes for preparing carboxylic acids 

that effectively addY-Ar-X-C(O)- to the dipeptidesv.ixandxiv(afier removal of the 
Boc protecting group). After coupling of the groupsto the dipeptides, the carboxyHc 
add and hydroxy protecting groups can be removed by standard basic conditions such 
as LiOH in a mixture of MeOHmiF/H,0. For example, in Scheme 4, ethyl 4- 
iodobenzoate (xvi) can be converted to the add xvii upon treatment with t-butyl 
aciylate in the presence of palladium catalyst and Iriphenylphosphine. followed by 
treatment with HCl to remove the t-butyl ester. 
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xvi 



SCHEME 4 

1j ^COafBu 



EtO. 

^ PhaP 
2} HCI 



xvii 



r, 

AcO^ 

COaMe 

xvlfi 




Pd(0Ac)2 jj^'^^Y'^COaH 
2) HCI COaMe 



xix 
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Combinatorial and Solid Phase approaches 
Preparation of certain compounds can be accomplished using 
combinatorial metliodology or solid phase synthesis. Figure 2 illustrates one method 
for preparing the compounds of the present invention on a resin. Briefly, an 
appropriately fimctionalized and protected (with protecting group (PG)) diarylamine 
can be attached to a solid support. Removal of the protecting group and addition of an 
amino acid, or mixture of amino acids, results xx. Subsequent removal of the 
protecting group and addition of a second amino acid, or mixture of amino acids 
results in the tethered dipeptide xxi. Again, removal of the protecting group and 
acylation of the fiee amino group with an acid provides the target compounds xxii. 
Depending on the nature of the protecting groups, a variety of automated synthesis 
formats can also be used for preparing the present compounds. A review of the 
methods (e.g., light-directed methods, pin-based methods, flow-channel methods and 
the like) can be found in U.S. Patent Nos. 5,556,752 and 5,624,71 1 . 

Other useful methods for preparing the target compounds are those that 
obviate the need for certain protection and deprotection steps. For example, in Figure 
2, use of a symmetrical aryl dicarboxylic acid makes protection and deprotection of 
the distal (unreactive site) carboxylic acid unnecessary. Examples of commercially 
available dicarboxylic acids are provided in Figure 3. 

Analysis of the Compounds 

The con^)ounds of the present invention can be evaluated for STAT 
binding activity using methods such as those described in co-pending application Sen 
No. 09/053,003 (for STAT6 binding). Other assays for STAT bmding can be found 
in, for example, U.S. Patent Nos. 5,618,693, 5,639,858 and 5,756,700 

Formulation and Administration of the Compounds fCompositions't 
The compounds of the present invention can be prepared and 
administered in a wide variety of oral, parenteral and topical dosage forms. Thus, the 
compoxmds of the present invention can be administered by injection, that is, 
intravenously, intramuscularly, mtracutaneously, subcutaneously, intraduodenally, or 
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intraperitoneally. Also, the compounds described herein can be administered by 
inhalation, for example, intranasally. Additionally, the compounds of the present 
invention can be administered topically, including transdeimaUy. Accordingly, the 
present invention also provides pharmaceutical compositions comprising a 
phannaceuticaUy acceptable carrier or excipient and either a compound of formula I 
or a phaimaceuticaUy acceptable salt of a compound of formula I. 

For preparing pharmaceutical compositions from the compounds of the 
present invention, phaimaceutically acceptable cairiera can be either solid or Hquid. 
SoUd form preparations mclude powders, tablets, pills, capsules, cachets, 
suppositories, and dispeisible granules. A soUd canier can be one or more substances 
which may also act as diluents, flavoring agents, binders, preservatives, tablet 
disintegrating agents, or an encapsulating material. 

In powders, the carrier is a finely divided solid which is in a mixture 
with the finely divided active component. In tablets, the active component is mixed 
with the carrier having the necessary binding properties in suitable proportions and 
compacted in the shape and size desired. 

The powders and tablets preferably contain from 5% or 10% lo 70% 
of the active compound. Suitable carriers are magnesium carbonate, magnesium 
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 
methylcellulose, sodium carboxymethylceUulose, a low melting wax, cocoa butter, 
and the like. The term "preparation" is intended to include the formulation of the 
active compound with encapsulating material as.a carrier providing a capsule in which 
the active compoinent with or without other carriers, is surrounded by a carrier, which 
is thus in association with it. Shnilarly, cachets and lozenges are included. Tablets, 
powders, capsules, pills, cachets, and lozenges can be used as solid dosage forms 
suitable for oral axlministration. 

For preparing suppositories, a low melting wax, such as a mixture of 
fetty acid glycerides or cocoa butter, is first melted and tiie active component is 
dispersed homogeneously tiierein, as by stirring. The molten homogeneous mixture is 
tixen poured into convenient sized molds, aUowed to cool, and thereby to solidify. 
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Liquid fonn jw^wrations include solutions, suspensions, and 
emulsions, for example, water or water/propylene glycol solutions. Liqmdfonnsare 

paitiduarly preferred for topical applications to the eye. For parenteral injection, 
liquid preparations can be fonnulated in solution in aqueous polyethylene glycol 
solutioa 

Aqueous solutions suitable for oral use can be prepared by dissolving 
the active component in water and adding suitable colorants. fhvon^stabilizsB 
thickening agents as desired. Aqueous suspensions suitable for oral use can be made 

by dispersing the finely divided active component in water with viscous material, such 
as natural or synthetic gums, resins, melliylcellulose, sodium carboxymethylcellulose, 
and other well-known suspending agents. 

Also mcluded are solid form preparations which are intended tb be 
converted, shortly before use, to liquid fonn prepaiatioas for oral adminisfiation. 
SuchUquidformsincludesolutions,suspensions.andemulsions. TTiese prepamtions ' 
may contain, in addition to fb, active component, colorants, flavors, stabilizers, 
buffers, artifibial and natural sweeteners, dispersants. thickeners, solubilizing agents, 
and the like. 

Hie pharmaceutical preparation is preferably in unit dosage form, tn 
such fomi the preparation is subdivided into unit doses containing appropriate 
quantities of the active component The unit dosage form can be a packaged 
preparation, the package containing discrete quantities of preparation, such as 
packeted tablets, capsules, and powders in vials orampoules. Also, flie unit dosage 
fomi can be a capsule, tablet, cachet, or lozenge itself or it can be fl« appn,priate 
number of any of tiiese in packaged foim. 

The quantity of active component in a unit dose preparation may be 

varied or adjusted fiomaboutamg to about 2000 mg, preferably abomSmg to about 
1 50 mg according to the particular application and tiie potency of the active 
component TTie composition can. if desired, also contain other compatible 
therapeutic agents (e.g.. antiviral agents such as acyclovir, ganciclovir, foscamet and 
cidofovir). 
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In therapeutic use as inununomoduiators, tfe compounds utilized in the 
phannaceutical metliod of the invention are administered at the initial dosage of about 
0.05 mg/kg to about 20 mg/kg daily. A daily dose range of about 0.05 mg/kg to about 
2 mgAg is jjrefiated, with a daily dose range of about 0.05 mg/kg to about 0.2 mg% 
beingmostpreferred. The dosages, however, may be varied depending upon the 
requirements of flie patient, the severity of the condition being treated, and the 
compound being employed. Determination of the proper dosage for a particular 
sitiiation is within tiie skill of the practitioner. GeneraUy. treatinent is initiated witii 
smaUer dosages which are less than the optimum dose of tiie compound. TTiereafter. 

the dosage is increased by smaU increments until the optimum effect under 
circmnstances is reached. For convenience, the total daily dosage may be divided and 
administered in portions during the day. if desired. 

The following examples are offered by way of illustration and are not 
mtended to limit tiie scope of the invention. 



EXAMPLES 



Reagents and solvents used below can be obtained fiom commercial 
sources such as Aldrich Chemical Co. (Milwaukee. Wisconsin. USA). 'H-NMR 
spectra were recorded on a Varian Gemini 400 MHz NMR spectrometer. Significant 
peaks are tabulated in flie order: number of protons, multiplicity (s, singlet; d, 
doublet; t, triplet; q, quartet; m. multiplet; br s. bioad singlet) and coupling constant(s) 
in Hertz. Electron Ionization (EI) mass spectra vrere recorded on a Hewlett Packard 
5989A mass spectrometer. Mass spectrometry results are reported as Ifae ratio of mass 
over charge, foUowed by the relative abundance of each ion Cm parentheses). 
Electrospray ionization (ESI) mass specbometry analysis was conducted on a 
Hewlett-Packard 1 100 MSD electrospray mass spectrometer using the HPl 100 HPLC 
for sample delivery. NormaUy the analyte was dissolved in metiianol at 0. Img/mL 
and 1 microliter was in&sed wiA the deUvery solvwt into the mass spectromter 
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Which scanned fiom 100 to 1500 daltons. AU compounds.could be analyzed in the 
positive ESI mode, using 1:1 acetonitrile/water with 1% acetic acid as the deUvery 
solvent. The compounds provided below could also be analyzed in the negative ESI 
mode, using 2mM NH4O Ac in acetonitrile/water as deUvery solvent. 

EXAMPLE 1 
This example illustrates the synthesis of compound 1. 




/. / Preparation of compound LI 



OAc 

1.1 



To 4-bromomandelic acid (10.0 g, 43.3 nmiol) in benzene / methanol 
(9: 1, 200 mL) at 0 °C was added dropwise (trimethylsilyl)diazomethane (2.0 M in 
hexanes, 22 mL, 44 mmol). Aiter 20 minutes, the solution was concentrated in vacuo 
to afford a colorless oil which was used without further purification. 

To a solution of the crude methyl ester m acetic anhydride (100 mL) 
was added NaOAc (5.0 g, 61 mmol). Ihe resulting solution was stirred for 3 hours, 
dUuted with H2O, and stirred for an additional 48 h. The reaction mixture was diluted 
with CH2CI2, the two layers were separated, and the organic layer was washed with 
H2O (3 X). The organic layer was dried over MgS04, filtered, and concentrated in 
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vacuo to afford a thick oil. Trituration of the oU wilh toluene (2 x) provided 9.0 g of a 
white solid. 

To a solution of the white solid (9.0 g) and /-butyl acrylate (13.7 mL, 
93 mmol) in EtjN (60 mL) and toluene (5 mL) was added Pd(0Ac)2 (0.7 g, 3.1 
mmol) and tri-o-tolylphosphine (1.0 g, 3.2 mmol). The solution was heated to reflux 
and.stirred for 3 h. The reaction was cooled, filtered through celite, concentrated in 
vacuo, and purified by flash chromatogr^hy to yield 9.0 g (62% over three steps) of 
1.1. 

1.2 Preparation of conqfound L2 




OAc 
1.2 

To a solution of 1.1 (9.0 g, 26.5 nunol) in CH2CI2 (60 mL) at 0 °C was 
added TFA (40 mL) dropwise over 15 minutes. The resulting solution was wanned to 
rt and stirred for 1.5 h. The reaction was concentrated m vacuo and triturated with 
CH2CI2 (4 x). The residue was dissolved in CHjClj (50 mL) and hexanes (700 mL) 
was added dropwise resulting in the precipitation of a white solid. Collection of the 
white solid by filtration yielded 6.0 g (81%) of 1^. 

1. 3 Preparation of compound 1,3 
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Methyl 4-aminoben2oate (9.1 g, 60 mmol) and Boc-L-proline (15 g, 70 
mmol) were dissolved in CHjClj. To tbis solution was added NMM (33 mL, 300 
mmol) and EDC (19.2 g, 100 mmol). After 16 h, the reaction was quenched with 10% 
aqueous citric acid. The aqueous layer was extracted with CH^Clj (3 x); the organic 
layer was extracted with saturated NaHCOj (2 x), dried over MgS04, and concentrated 
in vacuo to afford 19 g of a yeUow oil. Purification by siUca gel chromatogr^hy 
provided 16 g (76%) of 13 as a pale yeUow foam. 

1.4 Preparation of compound 1.4 



BocHI 




To ester 1.3 (8 g, 23 mmol) in EtOAc (150 mL) was added HCl (4 M 
in dioxane, 50 mL, 200 mmol). After 45 minutes, the reaction was concentrated in 
vacuo. The residue was triturated with CHjClj and the HCl salt produced was used 
without further purification. 

The HCl salt was dissolved in CHjClj (100 mL) and to this solution 
was added Boc-L-f-butyl glycine (5.3 g, 27.6 mmol) and NMM (12.6 mL, 27.6 
mmol). Five minutes later EDC (4.4 g, 27.6 nunol) and HOST (3.1 g, 27.6 mmol) 
were added. The reaction was stirred for 8 h and then quenched with 10% aqueous 
citric acid. The aqueous layer was extracted with CHjClj (2 x). The combined 
organic portions were washed with saturated NaHCOa, dried over MgS04, and 
concentrated in vacuo to provide 10 g of a yellow oil that was purified by filtering 
through silica gel to yield 6 g (57%) of 1.4 as a yellow foam. 
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L5 Preparation of compound LS 




To a 0 °C solution of ester 1.4 (4,61 g, 10.0 mmol) and a-hromo-/i- 
tolunitrile in CH^Cl^ / DMF (1:1, 100 mL) was added NaH (60% dispersion in mineral 
oil, 433 mg, 10.8 mmol). The reaction was warmed to rt and stirred for 1.5 h. The 
mixture was concentrated in vacuo and the residue was partitioned between CH2CI2 
and aqueous NH4CL The aqueous layer was extracted with CHjClj (2 x). The 
combined organic layer was dried over MgS04 and concentrated in vacuo to provide 5 
g of a yellow oil. Purification by silica gel chromatography afforded 3.16 g (55%) of 
1.5 as a white foam. 

2.6 Preparation of compound L6 




IHFmoc 



To ester 1.5 (600 mg, 1 .0 mmol) in methanol (2 mL) was added 
ammonia (40 mL). The reaction mixture was transferred to a sealed tube and heated 
at 55 for 3 d. The solution was cooled and concentrated in vacuo to provide a 
yellow oil. This aminolysis reaction was repeated using 1 .5 g of X; the products fi-om 
these two reactions were combined to afford 2 g of the prunary amide v/hxch was used 
in the next reaction without further purification. 

The crude amide was dissolved in EtOH (80 mL) and ammonia was 
bubbled through the solution for 5 minutes. To this solution was added a catalytic 
amount of Raney nickel (50% slurry in H^O). The reaction mixture was placed under 
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ahydrogenataospI«a«(50pd)fo31wfflten«111«oughceUte.andw^ 
vacuo to provide 2 g of the amine which Avas used without further purification. 

To the crude amine in dioxane (60 mL) and H^O (20 mL) at 0 "C was 
addedNaHC03 (2.96 g. 35.3 nunol). FmocCi(1.09 g, 4.24 mmol) was added and 
stining was continued for Ih. The reaction was quenched with 1 M HCl and the 
aqueous layer was extracted with CHjCl, (3 X). The organic layer was dried over 
MgSO,, concentrated in yacuo, and purified by silica gel chromatogfaphy to afford 
2.2 g (77% over three steps) of 1.6 as a wtite solid. 



l.T Preparation of compound 1.7 




HFmoc 



To a solution of 1.6 (2.2 g. 2.8 nunol) in EtOAc (12 mL) was added 
HCl (4.0 M in dioxane. 12 mL). After 30 min, the reaction mixture was concentrated 
in vacuo and then triturated with CH,Clj (3 x) to afford 2. 1 g of 1.7 as a white solid 
wWch was used without fiirlher purificatioa 



1.8 Preparation of compound l.S 




HFmoc 



To a portion of 1.7 (500 mg, 0.69 mmol) in CHjClj (5 mL) was added 
l^(383mg, 1.38 mmol) andNMM (0.23 mL.2.07 mmol). After stirring for 10 min. 
EDC (265 mg, 1.38 mmol) and HOBT (211 mg, 1.38 mmol) were added to the 
reaction mixture. The reaction was stirred for 10 h and then quenched with 10% 
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aqueousdtricacidlTieaqueouslayerwase^tedwithC^^^^^^ THe orgamc layer 
was washed with saturatedNaHCO, dried over l^SO,, and ^^^^ 
afford 650 mgofa colorless oil. Purification I 
500 mg (77%) of 1,8 as a white soHd. 

L9 Preparation of confound L9 




Ester 1.8 (500 mg, 0,53 mmol) was stirred in CH^Cl^ (20 mL) and 



EtaNH (5 mL) for 12 h. The reaction mixture 



was concentrated in vacuo and triturated 



with CH2CI3 (3 X). The soUd was redissolved in CH^Cl^ (3 mL) and diluted with 
hexanes(25mL). The resulting predpitate was removed by filtration and the filter 
was concentrated in vacuo to yield 440 mg of 1.9 which was used without further 
purification. 



1.10 Preparation of compound 1.10 



MeO' 




1.10 



A portion of 1.9 (50 mg, 0.07 mmol) was dissolved in CHA (1 mL) 
and a few drops of DMF. To this solution was added 5-methanesulfonyl-2. 
thiophenecarboxylic acid (29 mg, 0.14 mmol), EDC (27 mg, 0.14 mmol), and NMM 
(50 ^L, 0.54 mmol). After stirring for 12 h, the reaction mixture was concentrated in 
vac«o and the crude material purified by flash chromatography to yield 17mg (270/0) 



of 1.10 as a v»4iite solid. 
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1.11 Preparation of compound 1 




1 



To ester 1.10 (17 mg, 0.019 mmol) in THF / MeOH / H2O (2:2: 1, 5 
mL) was added LiOH (6 mg, 0.25 mmol). After 30 minutes, the reaction was ' 
quenched with 8 drops of acetic acid and the solution was concentrated in vacuo. 
Purification of the crude material by RP-HPLC afforded 12 mg (74%) of 1 as a ^te 
soUd. ESI(.) 856:2, 857.2, 858.2, 859.2, 860,2. 



EXAMPLE! 



This example illustrates the synthesis of compound 2. 




2 
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2.1 Preparation of compound Zl 



OH 



BocN 



0' 'VH 




iMe 



2.1 



To a solution of Boc-/>-a/iy4-hydroxy-L-proline (2.5 g, 10.8 mmol) in 
DMF (15 mL) was added methyl 4.anunobenzoate (1.2 g, 8.3 mmol), NMM (1 mL 
10.8 mmolXHBTU (4.2 g. 11 mmol), andH0BT(1.6g, 11 mmol). Hie reaction was 
stiired overnight and the reaction mixture was concentrated in vacuo. Hie residue 
was dissolved in EtOAc (150 mL) and the organic layer was washed with 10% 
aqueous citric acid and 1 N NaHC03. The organic layer was dried over MgSO^ 
filtered, and concentrated in vacuo. The residue was purified by silica gel 
chromatography to afford 2.1 g (71%) of 2.1. 



2.2 Preparation of compound 2.2 
BocN. 




2.2 

To a solution of alcohol 2.1 (1.8 g. 4,9 mmol) in DMF (4 mL) was 
added methanesulfonyl chloride (0.45 mL, 5.9 mmol) and Et^N (0.59 mL, 5.9 mmol). 
The solution was stirred at rt for 5 h, concentrated in vacuo, and used without fiarther 
purification. 
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The crude mesylate was dissolved in DMF (20 mL) and sodium azide 
(0.9 g, 14 mmol) was added. The reaction mixture was warmed to 65 «C and stilted 
for 24 h. DMF was removed in vacuo and the resulting residue was dissolved EtOAc. 
The organic layer was washed with H,0 and brine, dried over MgSO,, concentrated in 
vacuo, and purified by silica gel chromatography to provide 1.37 g (72%) of 2.2. 

2.3 Preparation of compound 2,3 




OMe 



Amide 2.2 (1.3 g, 3,3 mmol) and ben2yl bromide (0.47 mL, 3.7 mmol) 
were dissolved in DMF (1 0 mL) and CH.Cl, (1 0 mL). The solution was- cooled to 0 
°C andNaH (60% dispersion in mineral oil, 0.15 g, 3.63 mmol) was added 
portionwise. The solution was slowly warmed to rt and allowed to stir for 24 h. Hie 
reaction was quenched with 1 0% aqueous citric acid, the solution was concentrated in 
vacuo, and tlie resulting residue was dissolved in EtOAc. The organic layer was 
washed with HjO and brine, dried over MgSO^, and concentrated in vacuo. 
Purification by siUca gel chromatography provided 1.23 g (78%) of 2.3. 

2,4 Preparation of compound 2,4 
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Ester 2.3 (1 .23 g, 2.57 mmol) was stirred in HCl {4N in dioxane, 20 
mL, 80 mmol) for 30 minutes. The reaction mixture was concentrated in vacuo to 
afford the amine HCl salt which was used in the next reaction without further 
purification. 

The crude material was dissolved in CH2CI2 (10 mL). To this solution 
was added Boc-L-Z-butylglycine (0,80 g, 3.45 mmol), EDC (0.90 g, 4.6 mmol), HOBT 
(0,7 g, 4.6 mmol), and NMM (0.47 mL, 4,6 mmol). After stirring overnight, the 
reaction mixture was concentrated in vacuo. The residue was dissolved in EtOAc and 
washed with 10% aqueous citric acid, 1 N NaHCOa, and dried over MgS04. The 
resulting solution was concentrated in vacuo and purified by silica gel 
chromatography to yield 1 .0 g (66%) of 2.4 as a white solid. 

2.5 Preparation of compound 2.5 




2.5 



Ester 2.4 (1 .0 g, 1 .7 mmol) was dissolved in a saturated solution of 
ammonia in methanol (25 mL) and stirred in a sealed tube for 42 h. The reaction was 
concentrated in vacuo and the residue purified by silica gel chromatography to afford 
0.7 g (72%) of 2.5. 
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2.6 Preparation of compound Z6 




2.6 



To a solution of azide 2.5 (0,2 g, 0.36 mmol) in methanol (10 mL) was 
added 10% Pd/C (0.036 mmol). The flask was equipped with a balloon of Hj and the 
reaction was stirred for 1 h. The solution was filtered through celite, concentrated in 
vacuo, and the material was used without furdier purificatioiL ^ 

Tli6 residue was dissolved in DMF (5 mL). To this solution was added 
acetic anhydride (40 ^L, 0.43 mmol) and NMM (0.1 mL, 1.0 mmol). After the 
reaction mixture was stirred for 24 h, the solvent was removed in vacuo, and the 
residue was dissolved in EtOAc. The organic solution was extracted with 10% 
aqueous citric acid and 1 N NaHCOj, dried over MgSO^, filtered, and concentrated in 
vacuo. Purification by silica gel chromatography provided 73 mg (36%) of 2.6. 

2. 7 Preparation of compound 2, 7 




OAc 

2.7 



Amide 2.6 (180 mg, 0.35 mmol) was stirred in HCl (4N in dioxane, 3 
mL, 12 mmol) for 30 minutes. The reaction mixture was concentrated in vacuo to 
afford the HCl salt which was used in the next reaction without further purificatioa 
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The crude material was dissolved in DMF (6 mL). To this solution 
was added carboxylic acid 1.2 (0.1 g, 0.35 mmol), EDC (0.13 g, 0.7 mmol), HOBT 
(0.1 1 g, 07 mmol), andNMM (0.28 mL, 2.8 mmol). After stirring overnight, the 
solvent was removed in vacuo. The residue was dissolved in EtOAc and the organic 
layer was washed with 10% aqueous citric acid and 1 N NaHCOg. The organic layer 
was dried over MgS04, filtered, and concentrated in vacuo. Purification by silica gel 
chromatography provided 163 mg (62%) of 2.7. 

2, 8 Preparation of compound 2 




2 



To a solution of 2.7 (50 mg, 0.07 mmol) in MeOH (2 mL) was added 1 
N NaOH (2 mL, 2 mmol). The reaction was stured for 15 minutes, neutralized with 
concentrated HCl, and extracted with EtO Ac. The organic layer was dried over 
MgS04 and concentrated in vacuo. Purification by RP-HPLC provided 10 mg (22%) 
of2 as a white solid. ESI(+) 698.3. 
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EXAMPLES 



This example illustrates the preparation of compound 3. 




3.1 



To a suspension of 4-iodobenzoyl chloride (9.86 g, 37 mmol) in 
triethylphosphite (8.2 mL, 47.9 mmol) was added toluene (50 mL). The reaction 
mixture was heated to reflux for 30 minutes, cooled to rt, and then concratrated in 
vacuo. 

The residue was cooled to 0 ''C and diethylaminosulfiir trifluoride (20 ■ 
mL, 152 mmol) was added portionwise. The reaction was stirred at 0 for 3 h, 
diluted with CHjClj, and then quenched with saturated aqueous NaHCOj at 0 °C. The 
aqueous layer was washed with CHjClj, EtOAc, and hexanes. The combined organic 
portions were dried over MgSO^, concentrated in vacuo and purified by silica gel 
chromatography to provide 2.3 g (16%) of 3.1. 
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3.2 Preparation of compound 3.2 




X2 



To a solution of the iodide 3.1 (1 ,37 g, 3.5 mmol) in EtaN (15 mL) was 
added f-butyi acrylate.(1.02 mL. 6.9 mmol), Pd(0Ac)2 (79 mg, 0.35 mmol, and tri-o- 
tolylphosphine (106 mg, 0.35 mmol). The reaction mixture was heated to 60 °C for 2 
h at which time starting material still remained. Additional f-butyl acryiate (1 .02 mL, 
6.9 mmol) and Pd(0Ac)2 (35 mg, 0.17 mmol) were added and the reaction mixture 
was stirred for 3 h. The solution was cooled to rt, filtered through celite, and 
concentrated in vacuo. Silica gel chromatography provided 1.15 g (84%) of 3.2 as an 
orange oil. 

3 J Preparation of compound 3 J 




33 

Ester 3.2 (1.5 g, 3.84 mmol) was dissolved in CHjCl^ / TP A (1:1, 20 
mL). After 1 h, the solution was concentrated in vacuo and the residue was used 
without further purification. 
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3. 4 Preparation of compound 3,4 




3.4 



To the acid 3.3 (1 78 mg, 0.53 mmol) in CHjClj (5 mL) was added 
bis(trimethylsilyl)trifluoroacetamide (0.14 mL, 0.53 mmol). After 30 minutes, the 
reaction was cooled to 0 *C and iodotrimethylsilane (0.30 mL, 2.1 mmol) was added. 
The reaction was stirred at 0 °C for 30 mm and then at rt for 30 min. The solution 
was concentrated in vacuo. The residue was dissolved in CH3CN / HjO / TFA 
(10:5:3, 9 mL), stirred an additional 30 minutes, concentrated in vacuo, and used 
without further purification. 



J. 5 Preparation of compound 3.S 




To a solution of Boc-L-proline (2.3 g, 10.7 mmol) in CHjClj (50 mL) 
was added 4-iodoaniline (2.3 g, 10.5 mmol) and EDC (2.1 g, 1 1.0 mmol). After 4 h, 
the reaction was quenched with 1 N HCl. The organic layer was washed with 1 N 
NaOH, dried over MgS04, and concentrated in vacuo to provide 4.4 g of a foam 
which was used without further purification. 

The foam was dissolved in CHjClj and to this solution was added 
triphenylbismuth (7.0 g, 15.9 mmol), Cu(0Ac)2 (2.9 g, 15.9 mmol) and EtjN (3 mL, 
21 .6 nmiol). The reaction was stined vigorously overnight, filtered through celite, 
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and the filtrate was concentrated in vacuo. Partial purification by flash 
chromatography afforded 4.4 g of a diphenylamide foam which was used in the next 
reaction without additional purification. 

The diphenyl amide was dissolved in CH2CI2 / TFA (1 : 1, 40 mL) and 
stirred 30 mmutes. The solvents were removed in vacuo to provide 3. 1 g of the TFA 
salt which was used in the next reaction without further purification. 

The amine TFA salt was dissolved in CHjClj (20 mL) and to this 
solution was added Boc-L-r-butylglycine (2.2 g, 9.5 mmol), EDC (1.8 g, 9.5 mmol), 
and EtjN (1.3 mL, 17.7 romol). After 6 h, the reaction was quenched with I N HCl; 
the organic layer was washed with 1 N NaOH and brine, dried over MgS04, and 
concentrated in vacuo. The material was purified by silica gel chromatogrqihy. 

The Boc group was removed by dissolving the material in CHjClj / 
TFA (1:1,10 mL). After 30 minutes, the solvents were removed in vacuo. The 
residue was dissolved in CHjClj; the organic layer was extracted with 1 N NaOH, 
dried over MgS04, and concentrated in vacuo to provide 0.53 g (8% over 5 steps) of 
3.5. 

i. 6 Preparation of compound 3.6 




3.6 

Phosphonate 3.4 (29 mg, 0.1 mmol) and amme-TFA salt 3.5 (35 mg, 
0.07 mmol) were dissolved in DNfF (2 mL). To this solution was added HOBT (15 
mg, 0.1 mmol), A(;7V-diisopropyIethyiamLQe (49 ^iL, 0.28 mmol), and HBTU (38 mg, 
0.1 mmol). After stirring overnight, the reaction was quenched with 0.5 M HCl (10 
mL) resulting m precipitate formation. The mixture was placed in a refiigerator for 2 
h and then filtered to provide 28 mg of a tan solid. Purification by RP-HPLC afforded 
5.8 mg (1 1%) of 3.6 as a v^te solid. ESI(-) 765.5. 
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3. 7 Preparation of compound 3 




3 



To a suspension of phosphonate 3.6 (150 mg, 0.2 mmol) in HjO was 
added NaOH (1 8 mg, 0.45 mmol). To this sHghtly cloudy solution was added AgNOj 
(68 mg, 0.42 mmol). TTie round-bottom flask was wrapped in foil and transferred to a 
refrigerator. After 3 h, the solution was filtered, the solid was suspended in dry 
toluene (3 mL), and iodomethyl pivalate (145 mg, 0.6 mmol) was added. After 
stirring overnight, solvent was removed in vacuo and the residue was purified by 
silica gel chromatography to afford 3 as an off-white foam. ESI(+) 994.2. 



EXAMPLE 4 

Using methods similar to those described in Examples 1 and 2, the 
compounds provided in Table 1 were prepared and evaluated as inhibitors of STAT6 
binding (duplex formation). The assay is described in co-pending application Ser. No, 
09/053,003, filed March 31, 1998. In each of the tables below: a + symbol indicates 
an ICso of >100 |iM; a ++ symbol indicates an IC50 of <100 jiM. 
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TABLE 1 
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++ 
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H 




4-CH2NH2 


++ 
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-NHC0CH(CH3)i 
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-N(CH3)2 


4-CONH2 
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++ 
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-NHCOjBn 
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4-CONH2 
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+ 
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1 H 


-NHSO2CH3 


4-CONH2 


H 


++ 


EXAMPLES ' 



Compounds having the formulae provided in Table 2 were prepared 
using methodology similar to that provided in the Examples above. 



TABLE 2 





Y-Ar-X- 


PQ3H2 


++ 


>03H2 


+ 


PQ3H2 


++ 


PQ5H2 


++ 



51 



wo 01/83517 



PCT/USOO/12079 



PQ3H2 


++ 


r/ 


++ 


OCH3 


++ 


r/ 


++ 




+ 


u 


+ 


V 

CO2H 


+ 


C02H 


++ 




+ 
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r 

C02H 


+ 


H02C^ 


+ 


// 

H02C'^02H 


++ 


H02cr^:o2H 


-H- 


<^ 

HOjC'XOjH 


++ 




+ 




+ 




+ 



53 



wo 01/83517 



PCT/USOO/12079 



EXAMPLE 6 

The compoxmds shown in Tables 3, 4 and 5 were prepared using steps 
similar to those described in the examples above. In many instances the starting 
materials were different and certain additional steps involving reductions and/or 
acylations were used. 

TABLE 3 





-W IC50 
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++ 


CH3 


++ 


CI 


++ 
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++ 


CONH2 


++ 


CO2CH3 


++ 


CO2H 


++ 


OCH3 


++ 


OH 


++ 
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TABLE 4 









Hac^pcr^ 
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++ 


3-CH2NHAC 


4-CONH2 


++ 
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TABLES 
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3-CH2NHAC 


++ 


4-CONH2 
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++ 



EXAMPLE? 

Compounds having the fonnulae provided in Table 6 were prepared 
using methodology similar to that provided m the Examples above. All compounds 
exhibited an IC30 below 100 micromolar in a fluorescence polarization assay. 
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TABLE 6 
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All publications and patent plications cited in this specification are 
herein incorporated by reference as if each individual publication or patent application 
were specifically and individually indicated to be incorporated by reference. Although 
the foregoing invention has been described in some detail by way of illustration and 
example for purposes of clarity of understanding, it will be readily apparent to those 
of ordinary skill in the art in light of the teachings of ^ invention that certain 
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changes and modifications may be made tbereto without departing from the spirit or 
scope of the appended claims. 
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WHAT IS CLAIMED IS : 

1. A compound having the formula: 




wherein 

and are each members independently selected from the group consisting 
of hydrogen. (C,-C8)alkyl, (Cj-Cyheteroalkyl, aryl, heteroaryl, aryl(C,- 
C8)alkyl, aiyl(C,-C8)heteroalkyl, heteroaryI(Ci-C8)alkyl, and 
heteroaryl(C|-C8)heteroalkyl,with the proviso that at least one of R^ 
and R^ is selected from the group consistmg of aryl, heteroaryl, 
aryl(Ci-Cg)alkyl, aryKCi-C^heteroalkyl, heteroaryl(C,-C8)alkyl and 
heteroaiyl{C,-C8)heteroalkyl; 
A* is a member selected from the group consisting of L-a-amino acid 
fragments, D-a-ammo acid fragments and fragments having the 
formula: 

O 

I 

wherein 

R* is selected from the group consisting of hydrogen and (0,-64) alkyi; 

R^ and R^ are each members mdependently selected from the group 

consisting of hydrogen, (C,-Cj)alkyl and (Ci-C8)heteroalkyl, or 
can be individually combined with R^ to form a 5-, 6-, 7- or 8- 
membered ring containing from one to three heteroatoms; 
A^ is a member selected from the group consisting of L-a-amino acid 

fragments, D-a-amino acid fragments and fragments having the 

formula: 
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>^erein 

is selected firom the group consisting of hydrogen and (Cy-C^)aSkyl; 
R' and R' are each members independently selected from the group 

consisting of hydrogen, (Ci-Cg)alkyl and (C,-C8)heteroalkyl, or 
can be combined witii each other to fonn a 5-, 6-, 7- or 8- 
membered ring containing from zero to three heteroatoms; 
X is a member selected from the group consisting of a bond, a (€,-€4) 

saturated or unsaturated alkylene linking group and a (CfCJ saturated 
or unsaturated heteroalkylene linking group; 
At is an aiyl or heteroaiyl group; and 
Y is a member selected from the group consisting of: 
-B^-Z^and-B^^Z^CZ^) 

wherein 

B4s a bond or a divalent linking groiq); 
B^ is a trivalent linking group; 

Z^ is a member selected from the group consisting of -CO2R', 

-PCOXOR'XOR"^, -P(0)(R')(OR»"), -S(0)2(0R*^, -SCOXOR*) 

and a carboxylic acid isostere; and 
Z* is a member selected from the group consistmg of -CO2R', -NHR^^ 

-P(0)(OR')(OR^°), -P(O)(R')(0R'"^, -S(0)2(0R'), -S(0)(OR^ 

and a caiboxylic acid isostere; 
wherein 

R^and R^° are each independently selected from the groi^ 
consisting of H, (C,-C8)alkyl, aryl and 
(Ci-CJheteroalkyl; and 

R» is (CrC8)alkyl. 
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2. A compound of claim 1, wherein and are each members 
independently selected from the group consisting of (Ci-C8)alky}, aryl and aiyl(Ci- 
C8)alkyl. 

3. A compound of claim 1, Therein is an optionally substituted phenyl 

group. 

4. A compound of claim 1, wherein R^ is an optionally substituted phenyl 
group and R^ is an optionally substituted benzyl group. 

5. A compound of claim 1, wherein R' is an optionally substituted 
(Ci-C8)allcyl or (Ci-C8)heteroalkyl gioiq) and R^ is an optionally substituted phenyl or 
benzyl group. 

6. A compound of claim 1, wherem R' and R^ are each indep^ently 
optionally substituted benzyl groins. 

7. A compound of claim 1, wherein R* is an optionally substituted phenyl 
group and R^ is a (Ci-CJalkyi or (Ci-C4)heteroalkyl group. 

8. A compound of claun 1, wherein R^ is a substituted phenyl group selected 
from 4-tolyl, 4-chlorophenyl, 4-iodophenyl, 4-bromophenyl, 4-methoxyphenyl, 4- 
hydroxyphenyl, 4-carbamoylphenyl, 4-carboxyphenyl and 4-carbomethoxyphenyL 

9. A compound of claim 1, wherein R^ is a phenyl group substituted with up 
to two members selected from the group consisting of -NHCONHj, -C(NH)NH2, 
-CONH2, -CH2NHCO-(4-nitio-2-pyiazolyl), -CONHPh. -CHjNHj, 
-CHjNHCO-CHOH-O-nitrophenyl), -CH3. -CI, -Br, -I. -CO^U, -CO2CH3, -OCH3, 
-OH, -Ph, -OPh, -CONCGHj)^, -0(^3)3, -CH^NHAc, -CN and 
-CH2NHCO-CH=CH-(4-pyridyl). 
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10, A compound of claim 1, wherein A* is selected from L-tyrosine, L-serine, 



11. A compound of claim 1, wherein A* is a fragment having the formula: 



wherein is hydrogen and and are combined to form a 5-, 6-, or '/-membered 
ring containing from one to three heteroatoms. 

12. A compound of claim 11, \^erein A^ is selected from the group 
consisting of 



wherein E^ and E* each mdependently represent C, N, S or O, with the proviso 
that the 5-, 6- or 7-membered ring contams no more than three heteroatoms as ring 
members. 

13. A compound of claim 11, wherein R^ and R** are combined to form a 
5-membered ring. 

14. A compound of claim 1, wherein A^ is represented by the formula: 



wherein represents a member selected from the grotq) consistmg of -OR" and 
-NR^^R" in which R'^ and R" independently represent a member selected from 
hydrogen, aryl, (C,-C8)alkyl, (C,-C8)heteroalkyl, aryl(C,-C8)alkyl. aryl(C,- 
CJheteroalkyl, alkylsulfonyl, arylsulfonyl and arylsulfinyl. 



L-metfaionine, L-alanine and L-proline . 
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15. A compound of claim 1, wherein is selected from L-valine, L-leucine, 
L-lysine, L-metMonine, L-tbreonine, L-isoleucine and L-fer/-butylglycine. 

16. A compound of claim 1, wherein A^ is selected from L-valine, L-leucine, 
L-lysine, L-methionine, L-tbieonine, L-isoleucme and L-ferNbutylglycine, and R' and 

are each members independently selected from the group consistmg of aiyl and 
aiyl(C,-C8)aIkyl. 

17. A compound of claim 1, wherein A' is a fragment having the formula: 




wherein is hydrogen or methyl, is hydrogen, and R' is selected from methyl, 
ethyl, n-propyl, isopropyl, n-butyl, sec-bulyl, isobutyl and tert-butyl. 

18. A compound of claim 16, wherein A^ is L-valine or L-tert-butylglycine. 

19. A compound of claim 1, wherein X is selected from -OCHj-, -CHjCHj-, 
-CH=CH- and -CH=C(CH3)-. 

20. A compoimd of claim 1, \Wierein Ar represents an optionally substituted 
benzene ring. 

21. A compound of claim 1, wherein Y is -B*-Z*. 

22. A compound of claim 21, wherein B' is selected from a bond, -0-, -CHj-, 
-CHF-, -CH(OH)-, -CFr, -OCHr, -CH^CH^-, -CF^CF^, -OCF^-, -OCHF- and 
-CHF-CHF-, and Z» is selected from -COj^^ -P(0)(OR')(OR''^, -P(0)(R^(OR'°) and 
a carboxylic acid isostere. 
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23. A compound ofclaiml, wherein Y is -B^-(Z')(Z^. 

24. A compound of claim 23, wherein is selected from of -0-CF<, -CH<, 
-0-CH<, -C(OH)<, -CH2-CH< and -CH=C<, and 7) and 7} are each independently 
selected from -COjR', -P(0)(OR*)(OR*"), -P(0)(R'XOR^**) and a carboxylic acid 
isosteie. 

25. A compound of claim 1, wherem R' and R^° are each independently 
selected from hydrogen and (Ci-Cg)alkyl. 

26. A compound of claim 1, wherein A^ is an amino acid fragment wherein 
the amino acid is selected from L-proUne and L-alanine, A^ is a second amino acid 

fragment wherein the second amino acid is selected from L-valine, L-leucine, L- 
isoleucine, L-tert-butylglycine, and and R^ are each members independently 
selected from the group consisting of (Cj-Cg)alkyl, aryl, heteroaryl, aryl(C,-Cg)allcyl 
and heteroaryl(Ci-C8)alkyl. 

27. A compound of claim 1, wherein A* is an amino acid fragment wherein 
the amino acid is selected from L-proline and L-alanine, A^ is a second amino acid 
fragment wherein the second amino acid is selected from L-valme, L-leucine, L- 
isoleucine, L-tert-butylglycine, R* is (Ci-Cs)a]kyi, and R^ is selected fix>m the groiq) 
consisting of aryl and aiyl(Ci-C8)alkyL 

28. A compound of claim 1, wherein A' is a fragment derived from L-proline, 
A^ is a fragment derived from L-tert-butylglycine, and R* and R^ are each members 
independently selected from the group consisting of (Ct-C8)a]kyl, aryl, heteroaryl, 
aiyl(C,-C|)alkyl and heteroaryl(Ci-C,)alkyl. 

29. A compound of claim 1, wherein A* is a fragment derived from L-proline, 
A^ is a fragment derived from L-tert-butylglycine, R' is (C,-C8)alkyl, and R^ is 
selected from the group consisting of aryl and aryl(C,-Cg)alkyl. 
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30. A compound of claim 1, wherein A* is a jBragment derived jfrom L-proline, 
A^ is a fragment derived from L-tert-butylglycine, X is selected from the group 
consistiiig of ~CH=CH- and -C(CH3)=CH-, At is benzene, R* and are each 
members independently selected from the groi^) consisting of aryl, heteroaiyl, 
aiyl(Ci-Cg)alkyl and heteroaryl(Ci-C8)alkyl. 

31. A compound of claim 1, wherein A' is a fragment derived from L-proline, 
A^ is a fragment derived from L-tert-butylglycine, X is selected from the group 
consisting of -CH=CH- and -C(CH3)=CH-, Ar is benzene, R* is (Ci-Cg)alkyl, and R^ 
is selected from the group consisting of aiyl and aryl(Ct-C8)alkyl. 

32. A compound of claim 1, having the formula: 




wherein 

W' represents a member selected from the groiq> consisting of -H, -OR" and 
-NR^^R"; 

W*, and W* each independently represent a member selected from the 
group consisting of halogen, -R", -CO2R", -0R*^ -NR'^R" and 
-CONR"R"; 

wherein each of R", R", R" and R" independently represent a member 
selected from the group consisting of hydrogen, aiyl, (Ci-C8)alkyl, (C,- 
Cg)heteroalkyl, aryl(Ci-C8)alkyl, aryKCi-Cs)^^^^^ alkylsulfonyl, 
arylsulfonyl and arylsulfinyl; and 
is a member selected from the group consisting of H and (C,-C8)alkyl. 
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33. A compound of claim 1, having the foimula: 




wherein 

W represents a member selected firom the group consisting of ~H, -OR^^ and 

W^, and each independently represent a member selected fiom the 
group consistmg of halogen, -R'*, -COjR", -OR", -NR"R" and 

wherein each of R^^ R", R" and R'^ independently represent a member 
selected fix>m the group consisting of hydrogen, aryl, (C,-C8)alkyl, (C,- 
C8)heteroalkyI, aiyl(C,-C8)alkyl, aryl(C,-Cg)heteroalkyl, alkylsulfonyl, 
aiylsulfonyl and arylsulfinyl; 
W is a member selected from the group consisting of H and (Ci-Cg)alkyl; and 
is a member selected from the group consisting of (C,-Ca)alkyl. 

34. A compound of claim 1, having the formula: 




wherein 

represents a member selected from the group consisting of — Ht -OR" and 
-NR^^R"; 

W, and each uidependently represent a member selected from the 
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group consisting of halogen, -R^^ 



^-OR",-NR"R'*and 



-CONR'^R"; 

v^dle^ein each of R", R" and R^^ independently represent a member 

selected fiom the group consisting of hydrogen, aiyl, (C,-Cg)alkyl, (Cj- 
CJheteroalkyl, aryKCi-Cyalkyl, aiylCCi-CJheteroalkyl, alkylsulfonyl, 
arylsuifonyl and arylsulflnyl; and 

W is a member selected from the group consisting of H and (Ci-Cj)alkyl. 

35. A composition comprising apharmaceutically acceptable excipient and a 
compound having the formula: 



wherein 

R^ is selected from the group consisting of hydrogen and (C1-C4) alkyl; 




wherein 



R' and R^ are each members independently selected from the group consisting 
of hydrogen, (Ci-C8)alkyl, (C|-C8)heteroalkyl, aryl, heteroaiyl, aiyl(Ci- 
C8)alkyl. aryKCrCJheteroalkyl, heteK>aiyl(C,-C8)alkyl, and 
heteroaiyl(C,-Cj)heteroalkyl,with the proviso that at least one of R* 
and R^ is selected from the group consisting of aryl, heteroaryl, 
aryl(Ci-Cg)alkyl, aryl(Ci-C8)heteroalkyl, heteroaryl(C,-Cg)alkyl and 
heteroaryl(C,-C8)heteroaIkyl; 



A' is a member selected from the group consisting of L-a<amino acid 
fragments, D-a-amino acid fragments and fragments having the 
formula: 




R^ and R^ are each members independentiy selected from the group 
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consisting of hydrogen, (Ci-Cg)allqrl and (Cj-Cyheteroalkyl, or 
can be individually combined with to form a 5-, 6-, 7- or 8- 
membered ring containing from one to three heteroatoms; 
is a member selected from the group consisting of L-a-amino acid 

fragments, D-a-amino add fragments and fragments having the 

formula: 



O 

wherein 

R* is selected from the group consisting of hydrogen and (Ci-CJalkyl; 
R' and R* are each members independentiy selected from the group 

consisting of hydrogen, (Ci-Cg)alkyl and (Ci-C8)heteroalkyl, or 
can be combmed with each other to form a 5-, 6-, 7- or 8- 
membered ring containing from zero to three heteroatoms; 
X is a member selected from the group consisting of a bond, a (C^-C^) 

saturated or unsaturated alkyl linking group and a (C1-C4) saturated or 
unsaturated heteroalkyl linking group; 
Ar is an aiyl or heteroaryl group; and 
Y is a member selected from the group consisting of: 
-B»-Z»and-B^Z^)(Z^) 

wherein 

B4s a bond or a divalent linking group; 
is a trivalent linking group; 

is a member selected from the group consisting of -CO2R', 

-PCOXOR'^COR*^ '?iO)(K^iOR}\ -SCOMOR*), -S(OXOK^ 
and a carboxylic acid isostere; and 
Z^ is a member selected from the group consisting of -COjR', -NHR", 
-P(0)(OR'')(OR'^ -P(0)(R^{OR'^, -S(0)2(0R^, -S(0)(OR') 
and a carboxylic acid isostere; 
wherein 

R'and R^** are each independently selected from the group 
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consisting of H, (C,-Cj)alkyl, aiyl and 
(Ci-CJheteroalkyl; and 
R"is(C,^a)alkyl. 

36. A composition in accordance with claim 35, v^erein R* and are each 
members independently selected from the group consisting of (CrC8)alkyl, aiyl and 
aiyl(C,-C8)alkyl. 

37. A composition in accordance with claim 35, wherem R' is an optionally 
substituted phenyl group. 

38. A composition in accordance with claim 35, wherein R' is an optionally 
substituted phenyl group and RMs an optionally substituted benzyl groxq). 

39. A composition in accordance with claim 35, wherein R' is an optionally 
substituted (CrC^)aiky\ or (C,-Cs)heteroalkyl groiq) and RMs an optionally 
substituted phenyl or benzyl group. 

40. A composition in accordance with claim 35, wherein wherein R^ and R^ 
are each independently optionally substituted benzyl groups. 

41. A composition in accordance with claim 35, wherein R' is a substituted 
phenyl group selected from 4-tolyl, 4-chlorophenyl, 4-iodophenyl. 4-metiioxyphenyl, 
4-hydroxyphenyl, 4-carbamoylphenyl, 4-carboxyphenyl and 4-carbometiioxyphenyl. 

42. A conq)osition in accordance with claim 35 vAictem R* is a phenyl group 
substituted with up to two members selected from the group consisting of 
-C(NH)NHj, -NHCONH2, --CONHj, -CHjNHCO-CA-nitro-I-pyrazolyl), -CONHPh, 
-CH2NH2, -CH2NHCO-CH=CH-(3-mtrophenyl), -CH3, -CI, -I, -COjH, -CO2CH3, 
rOCH3, -OH, -Ph, -OPh, -CON(CH3)2, -€(^3)3, -CItNHAc, -CN and 
-CH2NHCO-CH=CH-(4-pyridyl). 
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43. A composition in accordance with claim 35, wherein A* i; 



is an amino acid 



fragment, wherein the amino acid is a member selected ftom L-tyrosine, L-serine, L- 
methionine, L-alanine and L-proline . 

44. A composition in accordance with claim 35, wherein AMs a fiagmeot 
having the formula: 



wherein is hydrogen and and R^ are combined to form a 5-, 6-, or 7-membered 
ring containing from one to three heteroatoms. 

45. A composition in accordance with claim 44, wherein A4s a fragment 
selected from the group consisting of 



wherein E*, E^, E^ and E* each independently represent C, N, S or O, with the proviso 
that the 5-, 6- or 7-membered ring contains no more than three heteroatoms as ring 
members. 

46. A composition in accordance with claim 44, v^ecein R^ and R^ are 
combined to form a 5-membered ring. 

47. A composition in accordance with claim 35, wherein A^ is represented by 
the formula: 





:3 
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wherein represents a member selected from the group consistmg of -OR" and 
-NR'^R^' in which R^^ and R" mdepaidently represent a member selected 
from hydrogen, aryl, {C,-C8)all£yl, (C,-C8)heteroalkyl, aryl(C,-Cg)alkyl, 
aryl(Ci-C8)heteroalkyl, alkylsulfonyl, aiylsulfonyl and arylsulfinyl. 

48. A composition m accordance with claim 35, wherem A* is an ammo acid 
fragment, wherein the amino acid is a member selected from L-valine, L-leucine, L- 
lysme, L-methionine, L-thieonine, L-isoleucme and L-/er/-butylglycine. 

49. A composition m accordance with claim 35, wherein A^ is an amino acid 
fragment, wherem the ammo acid is a member selected from L-valine, L-leucine, L- 
lysine, L-methionine, L-threonine, L-isoleucine and L-ter/-butylglycme, and R^ and 
R^ are each members independently selected fi^m the group consisting of aryl and 
aryl(CrCj)alkyl. 

50. A composition in accordance with claim 35, wherein A^ is a fragment 
having the formula: 




wherem R* is hydrogen or methyl, R* is hydrogen, and R' is selected from methyl, 
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl and tert-butyl. 

51. A composition in accordance with claim 49, wherein A^ is an amino acid 
fragment, >;^iierein the amino acid is L-valine or L-tert-butylglycine. 

52. A composition in accordance with claim 35, wherein X is selected from - 
OCH2-, -CH2CH2-, -CH=CH-, and -CH=C(CH3)-, 

53. A composition in accordance with claim 35, vAuesKm Ar represents an 
optionally substituted benzene ring. 
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54. A composition in accordance with claim 35, wherein Y is -B*-Z*. 

55. A composition in accordance with claim 54, wherein is selected from a 
bond, -0-, -CH2-, -CHF-, -CH(OH)-, -CF^-, -OCH2-. -CHaCHj-, -CFjCFj-, -OCFr, 
-OCHF- and -CHF-CHF-, and Z' is selected from -COjR', -P(0)(OR')(OR'^, 
-P(OXR')(OR"^ and a carboxylic acid isostere. 

56. A composition in accordance with claim 35, wherein Y is -B^-(Z')(Z^). 

57. A composition in accordance with claim 56, wherein B^ is selected from 
of -0-CF<, -CH<, -C(OH)<, -0-CH<, -CH2-CH< and .CH=C<, and 1} and 7} are 
each independently selected from -COjR', -P(0)(OR'XOR'°), -P(0XR')(0R''^ and a 
carboxylic acid isostere. 

58. A composition in accordance wilii claim 35, wherein R' and R*" are each 
independently selected from hydrogMi and (Ci-C8)alkyl. 

59. A composition in accordance with claim 35, wherein A^ is an amino acid 
fragment, wherein the amino acid is a member selected from L-proline and L-alanine, 
A^ is a second amino acid fragment, wherein the second amino acid is a member 
selected from L-valine, L-leucine, L-isoleucine, and L-tert-butylglycine, and R' and 
R^ are each members independentiy selected from the group consisthig of (C,- 
C8)alkyl, aryl and aryl(CrC8)alkyl. 

60. A composition in accordance with claim 35, wherein A^ is an amino acid 
fragment, wherein the amino acid is a member selected from L-proline and L-alanine, 
A^ is a second amino acid fragment, wherein the second amino acid is a member 
selected from L-valine, L-leucine, L-isoleucine, and L-tert-butylglycme; R^ is 
(Ci-CJalkyl. and R^ is selected from the group consisting of (Ci-C8)alkyl, aryl and 
aiyKCj-CJalkyl. 
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61. A composition in abcordance with claim 35, wherein is a L-proline 
fragment, A^ is a L-tert-butylglycine ftagment, and and are each members 
independently selected from the group consisting of (CrCs)alkyl. aiyl and aryl(C,. 
C^alkyL 

62. A composition in accordance with claim 35, wherein A' is a L-proline 
fragment, A^ is a L-tert-butylglycme fragment, is (CAW, ^^' '^ selected 
fix>m the group consisting of aiyl and aryl(CrC8)alkyI. 

63. A composition in accordance witii claim 35, wherein A> is a L-prolme 
fragment, A^ is a L-tert-butylglycine fragment, X is selected from the group consisting 
of -CH=CH- and ^{CH,)=CE', Ar is benzme, R^ and R^ are each members 
mdependently selected from the group consisting of aryl and aryl(CrCg)alkyl. 

64. A composition in accordance with claim 35. wherein A^ is a L-proline 
fragment. A^ is a L-tert-butylglycine fragment. X is selected from the group consisting 
of -<:H-CH- and -C(CH3)=CH-. Ar is benzene, R' is (CrC8)alkyl. and R^ is select^ 
from tiie group consisting of aiyl and aryl(CrCg)all£yl. 

65. A composition in accordance with claim 35, said compound havmg the 
formula: 




^ rIh 



wherein 

W^representsamemberselectedfromtiiegroupconsistingof-H,-OR^ and 
-m"R"; 

73 



wo 01/83517 



PCT/USOO/12079 



and each independently represent a member selected from tiie 
groi^ consisting of halogen. -R", -COjR^ -OR", -NR"R" and 
-CONR^R'^; 

wherein each of R^^ R'^ R" and R^' independently represent a member 
selected from the group consisting of hydrogen, aryl, (Ci-Cg)alkyl, (C,- 
C8)heteioalkyl, aryKCi-Cgjalkyl, aryKCi-CJheteroalkyl. alkylsulfonyl, 
aiylsulfonyl and arylsulfinyl; and 
is a member selected ftom the groiq) consisting of H and (Ci-Cj)alkyl. 

66. A composition of claim 35, said compound having the formula: 




wherem 

W' represents a member selected from the group consisting of -H, -OR" and 

-NR^^R'^ . 

W^, and W'* each independently represent a member selected ftom the 
group consisting of halogen, -R", -CO2R", -OR", -NR"R" and 
-CONR"R"; 

wherein each of R", R", R" and R'* mdependently represent a member 
selected from the group consisting of hydrogen, aryl, (C,-Cg)alkyl, (C,- 
CJheteroalkyl, aryl(CrC8)alkyl, aryl{CrC8)heteroalkyl, alkylsulfonyl, 
aiylsulfonyl and aiylsulfinyl; and 
W* is a member selected from the group consisting of H and (C,-Cs)alkyl; and 
is a member selected from the group consisting of (Ci-CJalkyl. 
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67. A composition of claim 35, said compound having the fonnula: 




wherein 

W' represents a member selected from the group consisting of-H, -OR^^ and 
-NR"R"; 

W^, and W* each independently represent a member selected from the 
group consisting of halogen, -R", -COjR^*, -OR", -NR'*R" and 
-CONR^R"; 

wherein each of R'^ R", R^^ and R^^ independently represent a member 

selected from the group consisting of hydrogen, aryl, (Ci-Cg)alkyl, (Cr 
CJheteroalkyl, aryl(C,-Cg)alkyl, aryl(CrC8)heteroalkyl, alkylsulfonyl, 
arylsulfonyl and arylsulJGnyl; and 
is a member selected from the group consisting of H and (Ci-Cg)alkyL 

68. A method for modulating a STAT6-dependent condition in a host, 
comprising admkdstering 'to said host a STAT6-modulating amount of a compound 
according to claim 1. 

69. A method for modulating a STAT6-dependent condition in a host, 
comprising administering to said host a STAT6-modulating amount of a composition 
according to claim 35. 

70. A method in accordance with claim 68, wherein said STAT6-dependent 

condition is selected from the group consisting of allergic rhinitis, asthma, atopic 
dermatitis, contact dermatitis, anaphylaxis, food or drug induced allergy, 
conjunctivitis, uveitis, hypersensitivity reactions, alveolitis, psoriasis, Chuig-Strauss 
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syndrome, delayed-lype hypersensitivity, urticaria, angiodeina, eczema, scleroderma, 
and systemic lupus erythematosus. 

71. A method for treating a condition in a host, comprising administering to , 
said host an effective amount of a compound of claim 1, wherein said condition is 
selected £rom the group consisting of allergic rhinitis, asthma, atopic dermatitis, 
contact dermatitis, an^hylaxis, food or drug mduced allergy, conjunctivitis, uveitis, 
hypersensitivity reactions, alveolitis, psoriasis, Churg-Strauss syndrome, delayed-type 
hypersensitivity, urticaria, angiodema, eczema, scleroderma, and systemic lupus 
erythematosus. 

72. A method in accordance with claun 71, herein said compound of claim 1 
is administered in combination with a second therE^utic agent 

73. A method in accordance with claim 72, whereui said second therapeutic 
agent is selected from the group consisting of loratidine, fluticasone propionate, 
beclametasone diproprionate, budesonide, sahneterol xmafoate, ipratropium bromide, 
fexofenadine hydrochloride, cetirizine dihydrochloride, triamcinolone acetonide, 
cromolyn, salbutamol, montelukast sodium, ketotifen hydrogen fumarate, formoterol, 
zafirhikast, momefasone furoate, azelastine hydrochloride, epinastine, seratrodast, 
captropril, rampril, zofenopril, colchicine, enalapril, lisinopril, trandolapril, gold 
sodium thiomalate, calcipotriene, cyclosporine, vinblastine and d^sone. 

74. A method in accordance with claim 73, wherein said compound of claim 1 
and said second therapeutic agent are administered sequentially. 

75. A method m accordance with ckdm 73, wherem said compound of claim 1 
and said second therapeutic agent are administered concurrently. 
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76. A method in accordance with claim 73, wherein said compound of claim 1 
and said second therapeutic agent are each administered af dosages of fiom 1/100 to 
1/2 of their dosages when administered individually. 

77. A method in accordance with claun 73, wherein said compound of claim 1 
and said second flierapeutic agent are each administered at dosages of from 1/10 to 1/4 
of their dosages when administered individually. 
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